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AIISTRACT

An*ohir'(!l iuJvolihemuMinr rltnk'n8 Amh'lr Par' Buna lub Divnion

NWPP pilkn ws o;iud d; bnnson returd th6 v4{arion ur'6' s ad l( rtr'ndrn

ii. 
"*i.iii "ilii 'i;;c;",o" Amborr P;t dN rn m.a!ws' dierionrnJ is trrnker bv two

-'idrB Drrh iodh_,nu$ r,l.btshclns dlrdr' The$ rlpds w''c tunhd 'lrt*rnahle 
inb

;;;;;;;i;",";";]h'b.'".rF|0n';m;u.\ls'h!y$nnondl
.i' 

"-"i11,]ii.. 
n. -m r..e mi'uuin tro**a 'u ot ' ompd'riv'rv low'r 

'rcv{ronli.ii,li.' iii' iil- r""* -u ;adre 
'rooa 

$hrr. the v hr{ins mounkin lunnoncd o
l',iJ"Jr.*i.'"t .r"p" 0".'dql msilv bv Jutdd adld'd' ^tt 

h'tkt't'r t'otc N $c

i"* .J [. r*. trt* ni*. 
" 

porr*.| !r;o tunponing it3 om sat of vcga'bn donin't'd

The sludv wd ctftidl out tolh in {ring and fall sce6 dd n w6 tuund oul

rr,a rr'" *.r'tt oiieiei *o rr'e nunbs of indivldu* ot ach sP4ia in flll 3@son w* ehout

2/3rd of tho$ resrden ln sPitng

Tltd soil vdied liom
sdurdim nertent&ge drgqt bds4n
or8roic mr|t6 t:lw*n 0 62_2.45

sirdv loao to lurmv sand and was sllghtly rcidlc Ia
lo-a9', !h. el4rriLal co.lui'ivrv hdt*tr 0l{ 5 

'nd 
!h'

Thc mrjor ro.dy doniMB ol $.|isq tlols \|*' Malldu! ?hiliPltcdb 2m!

Ddlo@ @a vnii. an dle'n dle ud upp.r slo!'6 l'!id ro'lra" be'm' 0'e l''i'a
i;,;*t .t ooa* "it-- s tne u'i.doEv domindr shrut which' how*s wa

rq'ldql by &.r.tit iXJ@ on the uflta 5lot6.

Th. h$hMcdomlMt ||Mb.6 vti.d m(onlv silntlllYeMt wn bur rls
w|tn Jifi.r.nr crvrtions. Th.t tuilv inllud.d 8r|!g hr' th"'dd anrttutu' s'k'lc P'nita'
P;"r"a,ddr A,htl,toqo;'n!ht m'l omo hqb3 tike oM/l{ '"&ltato R@ hutot4id

The.r4, 6athole, wsundor thilhbiollcpdsurs Ov€rlruing Oan'oultrlv

hv qo$). u@nlin! bv havvunguhaud frrel sood crt(ion war( ve'v€mmbt rvdntna
/"i" i"ail""ti-ay'p.tua.a "* lumbqed du. D *h'ch lheirr'r"odudion lnd Nrvlv'l ri4
uer. low, mc sffi.t ve3s{io. wa ho.dl4 to,n$ ! $rub tocr rvn'



INTRODUC'I'ION

a6id. othcr fado6, the oont of | @lnrry als dclsdr in gcn€rul on $e

pqqr da unis fodr or, !o h. ture lDdilic qton lh' sde ofrhe vesdttion n t unholdi'g-

The ard.iu l.tui ule 0r&ti6 of nE !ie. in. imn@rid na wn'uehr hdild"ing

rrnsthrn,ri(,N in $c lmdrc{n6 , l .re lnc@inglv thtdleniry lhc vegehlion Hsvv

indiscriminate hmberii! ofta and sldhlngotdros ftr Iiu str'Dll! wirl! tr'(trr'ollul urus

.nl ovdgrsin! lrc fi. od sls of dl lhic dtl Tlc litoatio' is irnncr aggrNatql bv the

'ris€lM\'divlrl6of odrtudio.of otdr dl6ubliihMt of n udriB i' vi4ino' hnn6-

t' oq0ldsl ar*, utYls rh. tlNt of smmic d.v'lann'd Ev'n s il rlt lh6c rdivitiB

rumin *oll wirhi. limiB, ih.cu'svidn' *illr drh'rp{firsh' uNric 
'prlirv' 

s'sknsrhcn'

or reo,ns dy smrll dmase cNusdl |o it but the nlnish lnl hlasDhem* ue of the hvironnotal

rsourcs hy I gumetrisllt 3fl'wiDg htDf Inpulrion i|ka ir !' r Doid ol N ratrrn Thc

No doubt ndolc livita in d.lo !s h.vc bur liw tmstivB Thet tount

dcoerxl on Nlricukurct .trl livc'st@k pnduct! rnd to nd their d|il' 
'cqukcmtnb 

lhcv, slah

bdm lod cle,r rheir su(oundinss !' l;oorc ple{s.rland tu cuhivdnrn or n) coPc qirh rheir

tucl ,nl shclrut nn)bless. Bur in doing s' lhey li lo rdlize te nrcvorlhlu Md irrctrievahle

chd8a rhey de eosi.8 to lhc usvstd, M$y tlts give a mdie rBti$ony ol th€ d44rare

trdmdr reivcd rhreugh de hutM httd.. €va foGE do mt reaensatc due b tne klmlli'g

cfid of lrg. ulgullr6,

coninrllod d mhul grsing i* not hanlltrl; if arrlhi'g' h is hcneticial

(Branv,n ard Millor, l98l), lt is rhe unortroll.d gruin!, Daticul*ly by goN$' whioh creNle8

ptuhlero. Cods ,re 14! $l4rive in thct tbruge and will d ilNNt lry pllnr or $ ldr

includins r*igr riuirs, bdl or cvd fallcn lifiq in tim oa so.tuirv Thdv cm climh "d 
r€ch
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tlrua whure olher rnimalt lantui Thdir eo{'ducrivo lyclc is shoner rhan rhd ol shcol rd

odcr donAric mima's rnd covs dtre disttnco h sedch of rdNle thin sh*P (H4nj'4 1986)

TIE Nnimds nol only rendvc veselarion bll tho doud.d gil! hd& ntone lo en)son h, tre

nnD.cl of thck h{x'v6- The nT !'il uually rich in orgdic nrtru is udhdl twav bv huvv tlins

*hich on onty m.ks rhe $il inlenilc hur .ls scar6 siltin! pn$ls for dd and EUSA

chd.i.8 .l riw6 rnd $dmi Ths $il! qnml susr.i. vegdNrion and rhe site lr4c'rs a

dsolrR mn Urwy lu'k ri'vins rhe nrcvqbid 0h!e 'FoBts tlreuxje @kind, dsens tullow

Ncsly one lhnd of rhc tdd surldoe ha6 nccome dast dnd thc 16l k dslinFn

({r h@onN st ia th. st|to ol dtui$ !o lnclrelul d |no0dr trrcryrls rrc kn rrl()dcd ht lhc

rdrtr{ion aDd Nlntraktn)n of thse hate l.nd! on ! hrgo c.l'e.

Ir ss rhh obj4rivc h nind ttul lhe pB{r sru'lv wa undqukd ltlis sudt

deb ,itlr the sm06nn'n anl d(vihurn'n of vegual'n ol rhu .r€ fr'tft rsrlBihlc nt iF

dcgradlion anj wiih ere @lm.ri|lioB fo, iL rdoratun At $e stme lioc tbis studv will

rU' nslf i', nrn'Julir8 rhn 
'iuh 

bur halncdo lNrll,rql rlor I

incrarql rsarch sor*ers in PNdiculn who dry ,ish !r litdhcr n!truc thct $udis in rhis

DESCRIPTION OF RESEARCH SITE

Asbda PN b loer.d in lhc muitrimus egi.n oi Buner Tchril, MNlalNnd

Division, NWFp, Prkhb d 3.r" 24 lo.gitud€ rd ?2' l3 tatitude ,nd is ah'ut 24 ln km lion

disric! Mrdrn. A m&llql ud sn.4ina Rum Torn of Mardtr Division siih sMr via th.

limoo$ Pn aa& vd,€, p.ss thn'ud! it. Thc t'$ ruN in m dlvsr dndion dd h ||&lul

hy nrnnranN or dittrcnt elov ions. ThBe Btnrrlns nrau rhre cl4r aldrs ['c nonh,



]

sourh- .nl c4r-r$ing. Thc wsr JNcing 6psl ir .cgliSihl! ar lne nxunirin sptq'ft W itu'

tufls'c fingc. rit. souro oa veiy low dryttioE Thde spu6 have crtvsl m'n, luibblt

dw.lling rns for the locrl ns,Ple who hlvr Degsl n' neuft l!ft1 fd o tivarn'n hte 
'nd

fterc by r.moviiS the tduml veger.tion tiom @mpdtrivclv lta( bll'gr'Dht Wtler is alsr

,bu(lanrly avilablc hdro. ttc.rs wd thls [lghlydisll6ul 
'nJ 

wA thrruhru *ctudsl rrom

Th. tnh !.d sulh facing nounl|iB llanti'A oie DK, on Onrllel to ach orhs

in a zLag 
'ndnq. 

ThG lN is rli,ur 3 lB !'trg n'l 20-30 m wnlt 
"

end ofrhends rF ica thsl Bxr, r r6t |xDs rnil . mosquu werc D'snr *hilu d ll'' *4crn

od rhe gorSe onsB up abotdy dd joi6 ! d.v strqm (knaw'r) whid recdv* *arc' onlv in

the rainy s*6('8. Al lhe 6mmn ba$ of th4c lwo mounrains { ftvine 20_30 n qidc wG

formsl. The ruvi.c ltrned lmm rhe ral ho$t il |htut 825 m clev{tiDn d slc{sl down along

low ..d hish 8ruJi.nt. t' c*l in thrte d ll, 5a0 d ulcvdn'n A0tui'nlclt l 5 *m

do*n*rd anm lhe 16r hous. afll d .h(r! 6!0 m .leutnt a la'Be wds lill jdinsl lhe rtvina

L.rer t*o o. Btc lndls on6 al$ joinsl it s . r{lr of which I large srsm devck'ped which

mcd'lued dto gh rhe pa$ dtrJ v ilhsl in ftehlgl $nd hcn drr|E llDw  l( l ns cdu'tru

fiusrsN soFn&l rilillcr.d su ol vogelill,r mdtlv d{minddlhv "trr&) 
&xd! vhilc rho

$rsch df latd luws thc id rdcr fall .i! $d rqt ho$e was sulen duc n' ftu t'4t'3c ot

*!is fton tlD b|g of lhe l*o hiur. Hc@ ,,ln da dl@ wd iortllv abs{i $d the r'gdDn

sA doNindqr ht wd.. rovi4 nf.nsrire 
^tdia 

lNsllti. ttut Nttufliuu 1ounatu 'r\t haE

hejghr ri ihe n.iiowst lonion or the t.$ ws ahour 343 m Thc turnh frcing mou'tain hNd '
n@t heighr oi l35O m od rhe sDlh faqiqt mounlNin hnd 6 ndrmil height 'f ld50 m some

pelks lile BatN4i Slr md Put, Sar o. Clshd Slr ol rhe s'urb t&i[g mnnllin' bdrdq

re$sl |7lOnand 1905 m BPdrivelr. The vtrtn f.ci.g R ntain Praenrul ! verv ldgc and



hiahly dp$ql ,r{. At rt$ut l2m m e|evah. the surf'cc ianensl uD inb I shallow Plal4

wnft sil, crudd ft m rhc sudt'undi4 riru hal ecumldql ro rorm t dltiv$le lsrl Four

ir rivr ptrc.nial s|llings originatdl rion vi$in $c Pift arc surmrnding lhc Dl't€u 'hich

uhimdclyj(i.e! inb quit€ a lrg. *rt..lnlv. Thi! wder' dcr caterin! ttr cultiv0rn'n ncsls

ofrhorrq,tinellytcll own d rhicL sh..,is rt lsr or thr@ ditidt locdbns 
'n 

lhic 4pdt The

avail$ility of lxfh l.nd .'rl watd Yse c.!sriv. ftdo6 f(tr rh€ prsetr4 or rwo s'n'll h!nl4

ndlly, Trdrr and T$gu with r dnuhttue ln'0{lrrion of alxnr ' hundtul inhlhibnts Thcn

ndn yu.F of livin! trrc sm.U sia qlliv.lhn. dliry fnninB, tucl wNxl crtdn'n 
'nd 

orha

torst !tuducb,Thc o0e\ se.e goc.ally !t..0 4u€lt tt lew d"a vhcr€ tld mqdows wed

6 p4ror6 md Brins dac6 tar c le

HISTORICAL BACKGROUND OF THB AREA

Ah,ur ](Xlo sC. lhe lr.d oa Sw'r nd Boner '6 ltio'n 6 G'ndhaa

(Afl'nytuls, lt?2), In 326 B,c, Alerands de GMr detuxicd RljN AM' thc lh" tuls oroe

rcgn'nrrulirrhklsliti.hisretrirrv zdnshrisd rnd Budhisnrr'rc rht m!i' rclili'N Dring

Budhismswll wrs crll.d Udy!.. rnd w6 under Krlhti Dvnastv N4t outIOOOAD thravc

lcnenl of MrlNtr OheMvi, Cencral KhushNl Khan $nvedcJ manv Dllusk AlShms k'

Muslims rhn,ugh his luNDd €llDds Dduh wc defBtdi bv Yrn'slzai PdhrB in l43l A D'

ldl {creochdl b H@r wheetheyslill llvclndd$e'a@ ofswdk Latr Mlghals Siths'

Brnishss lid.v.n th. ncEhh'urin! {!ta of Dir md amb c.rid od mrny invairft of rhe

der bur nons q,ukl succagl ro rake ilsts Pdn.n..rl'. Findt' in 1316 Akhtrnd SNhib Abdul

Chafutr 8linqllullilicm iniucnce md nowe. {ier vicrorv 4dinirh€Sikhs tr ltl? Miat Gul

Sh$zda AhdulWddood nopuldly lno{nas DrdNhdn Sahih wls sNltrotr!{ u0 i"rn'rrlbvrhc

lMt nq'plc. 8e 6l.bliihql his.cAim. in BuM td.fter defe'ring tnc ruleis of Amh in 1924
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Two yeNrs lder $c ths B.irish Covernmqt lko dhltizql Brdshah Sohib 6 the legirim 
'

tuler of the slld Howcvs in lq49 B.dshrh Ssiih, lbdic cd his thfl'nc in tlvour of his so'

Mdr Getunl Mid Cll Ahdul H4 ldlanz.b Hc ruld de Nd titl 1969 wlDn tte srat€ tA

nugd *nh P.linln by r Pt6idedial orda rnl siN lhcn n is undur lh€ ministorive snldl

Tlru Mci, ft I *hrlu, k inhihildl lrv rl'u YntrMt/trir' durllr orh* lihs like

Afghans, Aha Khclt .nd 6uja6 de .l$ very common. somc nonBd Cui$s hrv! ale

q,n$oclqt then$Nnq dr'd6 ii th.hillr migr{inslucl h phirs in *inu }hilcorhq$ hrv€

5dd.d d.*. rhF psn.Mlly d slt s r.nsts on scrttdql na&ia of cldings ls€d lor

c hivation (Q!rshi, l93l) Thr mri. un'!s .n,nud, mii2' 
'nun 

d lurlov pnls r'cc

!)bac$ dd $rgu c!ne, P.npy was, varv DolNl$ c6i onln ot the rrd huldtro (' ilsdanictbl'

misusc rhtuuslour rhd H(ld, rhe Covt6@nt hd uuncie r s'ia of $clr9Dus () deler trr

.ulrivdn,D rnl !, d duly J6roll ir thfl'ugh gnnrnd mn dial sntrvs 'nrc noDulation l'rgelv

deo€ ls nn i,t6rs rrl tudr o(rlus for rhui. livin8 l-umlsiry' lutl kul qt*rn'n ad

d&y 0ftlucts mrlc lh€hasisofthcir lilelihurl, Thc clinars ofrhs rugion ir very soitahle ro

soppdn Jiflrrunt roudi4 ol nrd planrs. B.ing orivdu llfl'ocnv, thexe moutiins ire le6ed oot

dqy yd r conrNx'6 ltr nB! uodl cri..ctni snd h crir6 nlr de 6 lrazinl lrer Lt lhei'

calrre (Mohdnd, 1989).

Anhcla Ps, th. rtg6 sit., Srinst imlx)tun@ li'n lhu | 863 h le f@EIl

bdw@ ihc Brilichcd and lhe ilisciDls of Svsl Ahmad shah Shrhurl {t B'rcilly in viicn a

nun$er of NoDlu, inclulins sirren B.ltislr oili!u4' wur. killo a nrany tro injurdl



GEOLOGY

Thc Amh.l! Srunic uDpltr is N midtlle nr lirc Prldiaric hdholhh &trri$ing

or overslruraten OO), sarurN{sl (20*) uidcH!r!t4sl 15%) atl Bdic (t%) tulG (R!liq'

1937). Ths sinDlor enunpasa rhcs lhorn l)lnofBtrNr rtul noihern *tc iris ol Mnftl

Di$rid. In frtr$ it i! bounde! hy ! sdiB of rucls' likc gr@n schisrs lhyllil4' n3rhr4'

ulcrq,us suhi$ mohibolir6 silicdu scliilt il gflnnic gnciss s)veri'rB much ol l.e€r

sM! autur dJ M.hknnn aB.rv;v ehile its eothom ra4in u'mp'is6 ChdlN 0hvllit6 md

qoatuit€ .(l Srlbi shd6, quanznc ad tim6hnB (Madi' d' dl 1962) Thc u'm!l* is

$did.rsi to hc a Pn or$e Pshtwar ol.in.lttli'c isi@us @4le* iKcmpe lnd Jat' 1970

& 1980r Ahnad ed Ahmad, 1974) Thc Amhcl' rockr lre divided into thr* 
'uiM 

srcups

{Roti.l dral, 1934: Rauq mdrrn, lt83 & 1989)

On'uIi inctuda grsira ud ikdi !4nire' Thae two arc rhe fr8t $undmi

nf,k lyn$ rnil d'Ntitle ahtr tO pdmt of lh' bsl n*t $thu' Th6e lrrril6 'e

t.dlomiMllt onrxEsl or fiJdsnn dl qo@ nlMrls *ith mitutr hirnn' nus'vtu llmon'

Gnnrn_ll iichrda quanzsvnhd' lold${hoidNlsvenhB Nnd otht rchtdl tuckr'

Thad (8k6, covcring ndlt 20 pcrc. of lhe fuck exlxrurs rc grrvish in $lour and

chrr&t riel hy leldrnds, tudsPrhoid! qu.nz {ith hidne' hornd'l€nde ilmcnirc sphen' lnd

orts r(Avtria S{nE volqniD nf,ki u. d$'0rBcm in lhcAmhcla smllui

Gmollll is rd.idcd in rmro* nd mnl, inttude 6 d'kB iifi' rhe mclr

ot C(Nt-l rnl ll. Thde dc m'srtv dolnlle drk6 lod ninet Eicallv 0ostil d Ca Na

raldstdd, hrhcblcnd,lyrexin cpiddre, hlotile' Yrme orc atd mrnv acc*strv NnEr4B'
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GEOMORPHOLOGY

Crnt'lilhic rlytir itrlids I ti34! 
'idg' 

tunri'g lnnn NW'SE vhich $cn6

s . hN l.ry hdvs Ss{ nl Mldx dlrricE Th. Sralistu' rh'usn !r'vin8 sqlrr' @

Iteqldtty s|cq!. Th. hisld ler ir $. lir. sl||6 1,05 m tldttion o|h'r I'dlt 'ith 
lsg

dddion rE.ls, o'mmr (Fia l).



Fig, I M.p.ath..i.
Rs.ch 3ic b fflonql ofi hy bl&t lim-





IIYDROLOCY

Dls to rhs &bsetud of smw sv.rd Ddks there as no I'!rma& w q hody

dowing in rh. !B- frlbutd* ris. fM h.dr th. Ilr{ ol rh. riillc *hich oltiDt.lt drNin imo

Swlr.ivs m.wlil. ul ltrtu.ison rh.otid, Mxy lnrings origintu hft n{ rhce in th.

r64dr .E whlch 68. to 6m. @I|1. of rrdl Dderi.l nultrhr llowin! in u 4r ct
dldtn,n, ultindcly dlr.hrslng rhct o|l.. In hbul Rlvd bernd Nowhar!. Tlse srsms

onnorl their owr chrncrerisric flora.

soILs

Thor'll.. thc r@ re clelfisj r 'Ambela lsicr' ( turntn(D!, 1975). Thcy

... d*p, ,ell dflinql, 8..v.lly lnm and mn<dc.@0r sik.

Ths surtrs horiaD i! del bruM, gdvcll, lM n@iv€ .'rl mrql@u aid

ir uicl.i. br st d.rt 8n ilh brom, drt b|M .d bttM strv.ll, lM, cl.y ku an

lm treivc.d m. ql{@B hmton (Flg. 2), Th! htrim bou'i&16 e de, n.ccul-

dd $runt, Tts Ahhorlron ruSa frdn !2 cn to lE em ir thicknBs,lsd|rk bN*n 11 htu*n

In cdnNr Nnd lrom latolly klM ro cht lam l. tortue with very tinc grN.l, fh. srudur€ i!

Niv. rn mn ..lcddr, Tho *ri3 i. of llnltd dr.d rd is dijributql In I s.uded qr,

It b aEi{cd wirh Nrrrg.i !d M.N.hn si6,
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CLIMATE

'lh€ *€ ir dtlrc.sizel by |.lry !!h_t'ofiu cliDltc (Ch !'i(r' t! ,/,, I'x5)

Th. clidtc ir sln h'ptczl $h huoid. Thc sn'6 uc hn .flj drt wilh rurimun l4!.r.uE

risins npr,' 4ooc rilo lh€ sintcE @ snd *nh I ndn ri.inom rn man n.rimlm

rdpcrdur6 bci.!0.3'C anl33.0'C G0*rivsly (Tlhle l) Thelnnullrain_tuI|, uotdlnl$

rhd @at ohcdMtory l.c{sl rt Chttddr, it |h'ul532.5 mn Ttu.riN slad in D*Bh€r'

h€gin n| iNMc in ,.nudy/Fd'ru{y ad lhc mrrinum is r*hcl in M.rcltAn.il. Thd

der*c Nhruprly in th. mo.thc oi Mly md Jo.c whd Ngain th| $'nsn hils lho droN in

,ult/Ausut ud h*vy tdicntirl .rins Mur tlll S.plemhs, Astn r rdpid d4liN occuB it

ockrv rnl Novhh.r dcn tqr.

About 2/3d ol lhe rok! Nud fll.f.u is r@ivql tiom Ddcmh" !) Ap'ir'

Thac qrld psrnrd trcuipitdhtis sre crtMdy Inpon$t for ilc vgleHion $ tney arc en'

sudy nvl rcaulu .d g€t didtlt .ho!b.d in tho oil Th€ $ntu rdc on 
'h€ 

oths hui,

e hut, .d bddti.l 'lrmtl.t 
{ll rhtulh .dlon (B.g Mt Khrn l9?4). HLh 0a! llk'

Baln, Srr, Brl! Sa n! P!t! S rauive siow ll in lhd cdldat Nntlhs 'tlrd snowllll fty

dccsnr.lly .4h 6 hr d Trnrff.'d Tdlo villrgs bur rhc 5m* tuhs rwNv quiDllv



t2

ot0$ diDdic drrr nr Bl$l l0yutrs(197r_1983)collcdql
Mclqhl.gidl Smlon rl Ch.kdm,

-------F-------t:-----r:--------l-

----------l

f-;.i'
i;;'
i-;;:;;,

r-------t--------t------ |trs9,a tJrr.! t-9.e
t-------t--------t------l 1--::l

I

------t------

Ssurcq Parislan Mcrs'tu|'Aid Detadnent, Ljhors,



REVIEW OF LITERATI-IRE

  llrAo od v.lonrn $ d N is lvnill|hlt on rhc fr'ylNoci,,losic inrliu\.f

dlnlre arc,s anLl climatic l0qti{,ns iD Paklstan. Rem 0962)sdvedqu itdived6criptn'not

rhu vusuhti{m hch'osi,,s !, jin inJ ccnai'r ri4r lrxlah }rc ulv' N!!6rul sryr or lin'l u*

ftr dini'cd lodtuc, Q.dir .t at.(1966) lgSrizld sar diltc.ent .,rl distinct Dlant @mmunitiB

drring N srvey ollh. (tra ol K achi U.ive*ily c!60N d q,iielate! lhcn whh en{hic

liuors. Ch lhri rnll ChNlr (1966) dcccdben thu th dden vlgot{ion rnd discus.! rho

rcl.tioNhip dl thd u,mru.iri6- Thr v.gddion of Nag Prrlat w$ 
'larihed 

and uar.g.rized

int' l,nnariuN uhtuh qsc tl'a utrElatql witl chrhdErisri! $'il lrtr'diri{ru h, S.M. llusin

(!964), H.Husdin (1970) strdiS rhe F6tal dun6 c{logy in Krdchi rnd irs neiAhhou.hod.

Whllc t(ari'n (1970) rds b sy if, dcvll('l)inU an ohjcdrivc ol'$irlcari,n' orrlrc prrnr u trr irist

di rhc eabl swamps of KaRchi, Shaut{.nd Qrdn (lt7l) so.ke!.n drc v4eton Dr the

!.lcd4$ hills .n'und Krnchi. Sh4l6r .dl Hustn 0972) aMlyzdl

K|r.chi md Kh,ltifrll !ra. shrukar4al,(1976)savra dekilql rqirt on thcdtksiolosy

ol (jrdf !ro!, $Nh0m Sirtrl. AllDd d al. (1t73) mily?ql tlro vutddion "l a|tr', Dhrhoii

lnd Md4honir inlu$.irlNreN. Thcy al$ cdi& our physildl d ohutrio{l !6rlysk ofrhes)il

rn! u'n$.usdl a 3ljirEDsiull orJimrhn oi rhe bdis or iDres' ralx'nsc b v,ri(N *'il

t{nrc. In rhe srru yd Shrl.( ?r d?.(lt8) lid}zdl rhe vcgdain'. !rcund Calap, a sn.ll

vill4c in SinJ, n, worl oul r r.ldi('nshiphdweundDmi&nce, divcrsiryrtul cohrtrnity 
'roiurity

n cx. Ag r i0 1931, Sh kd d x/. |)u irlrql n rcood on (lD vslokrirtrrl dyn nioa ot

slBrq's hills uound Ka.&hi. The siruturc. omt$nn,n d pdtctn oi a ruderal vegetatun

in Kr&hiwd sldid nt Khrn.r al.(r937).



In Brluuhisr.n pla s'cntoBilB we bus, in dscrihin! rhe r.rcr.tit'. of lhe

provi.e ind wo*ai on j|! diftscnr pnaMts, Xlylni 4dl (1984) wDrkal on th€ relatftdhip

hrrween plrnt (Dmunili$ ofloil rnd rlPphrsico_chcnicd tarurcdfwascllodsofQuclla Pislin

dl\fids. Ch.ngai (1932) di$u$s! rhe rcl{ioshin of rhe s'il rirh rhe vclurnD ot the

w6r.lud! rnn'nd QucM. Ta.e. rDd Qldn (198?) sn'lpdl 16 llanr comnunnis inlo 4 stqr0€

ryp4 on thc hlsls of ituld of rnhildriry *hich weru thcn sfrcl 4l wilh ihe dlilthic frdors

They n'utd rhd ptutcral !r4 !.d v.gdion oa ghveydds showql hish $vdagc rnd 3Dei6

divssily rhrn lhc unprorersl on$. Kit..i d,l.(1984) ud KryNtri .r al.(1984 b) sNdiql lhe

cltccr ollllrcction on rhe q,mposllion of vegetrtioi did fiE tul!rionshitof!lmr q'ver wilh s)il

sdinny .aDdrivdy- In ys flrhcr dicle K.y!tri ,, ,1.{ 1933) .orruldd 9 Planr snmrnnis

*irh rin. h qtra. r*rurd nl muls.'!c h rhon,ushly &lerdnB i'ils. An'ng th. @li.r

workc^ Khlh r lHusd.r(1963)str'didltheerldulon)v@irritroiinl{&trg,jiiQtrdta,

vniE BeB (1166) gNve a lrclininary d$jDtnrn ordc tcsd.ri(,n ololqra.

In drd* ro edjn rhe otrae . vcgdlion muld kre, if Dn o iaelf, Chagtui

and his collcagoe! in NWFP, chEe gr eydd! vetckdrn tur thck $dia,'lhac *c

coDp{arivcly Forursl lloD hi,'iic i slcrotua lEilg huld wirh:wc, srncriry r ] r$rdl'rss

by Oie Musli'E infic indo-l' $bsntiMt.

Chqhlai ael YNsif ( 19?6) wdrkcn on ru ccology rffte ndivc vcgct.lio. of

Kohat; Chas[l|l and Shd (1t77) woikel on rhc re[rnrnshir bdwd rrr*ia divenily rnd rhe

studurdl rrrl dlrphiu ohrauieriniF of lhr u'onuniriE ChaShrd 
", "/.(19?3) 

lrdql out a

phyn's'ci('logisl $udy ol rhc tfuvcyUds ol pBhrwar di$icr, chrlhki atul sh|h (rt3)

delcrDincd lhc (r*ioiur oidnrnunir, nr tnodantqnnhuniri$oflhDriaveyr&dlPshrw|r

dnkict. Si.th,rheve8clrri(Dlfgovc,.nkdfKdhddivisi".,vcg4rn,nnrftlIshrinein

Nilab vall.y, NWFPand rhc oq {'gyofu ullan.l fo.6l n€r Norshera NWFP wee aGo nudiql



t5

hy chashrli d hb orl43us (Chrshr.i d ,1. 1983i lq4 a 1988). B6ide' this Chdditaa {d

Ch,wds (1176) $udiul ths cr,al ('l qno!u.! on 0ommunity !u trl in Mdal d Pss' NWFP;

Msh'r ..d Niqvi (t982) sw€ r bra.t 4Me ol Oe t'hylo$ciology of the tituur vu(nr H ill

of Adim vilhg., disrid srihi, M&la!, NWFP, Ch{hr.i atrl Kh.ttrl (1933) Rtrtgl on lhc

{ot,Uy si a dry srerN bql in P6hawn. A yerr lrtq tht satrD &rho* D!hli$l$ rh.ir

ohsqvadons on rhe e osy ol llE srus lN in P6hava, (ChaghtNi Nnd Khaitrl, 1984);

ch.snr.i rr ,1.0985) stldrcl rh. suc4io.l rsns in d aDdrlond n.rd in PBh*e. Anmd

(1936) 0qhti$hsl hi! adirle o. th. v.gd.rion ol lons Himday$ id hills; HNin rnd Shah

(1939) ktrksl or ihe vrnilhins rubtuDiql vogel.tlon of s,ai *hilc Hussin nd Xhli (1989)

dsrihql $n. hldruFhy|D omolnitE don8 . ltrah in Swalri dbtrid, NWFP,

Ttis i!lhelir dekilcd$udyoftherrdand nos|cll work has ben cNdul dut



'l1lc ve!.ui'n ol lhc rrdr wd $rrnpt.Il dng rlt linu t slcr oi qudr

ndnd. Arho.ql vuSdn'n Muri.g 5 cm CBH (CimmfEo@ $ BBr Hcidl) $d above

w6 snldl in lo x a n $d.$ ehiD nr h.rbrqns 3tuund tl"n 0,25 x 0-5 n quadmt wg

usen. These qurdrub w.re lNld down sysloh.tictlly in sh6 runnonly seleted on lhc hdis of

3cMd !Urs.!nc.. Th. inlorN.tidn on onmunny p!r.md4, rucl as dctui{y. ioqucndt.trJ

so0y q'v. s. E q l41ql .'n 6dr 4l.tiw vrhs w.rd crlculltql t, dcdminu the

imBn c.vllussofdiffer.nt qxais ausrdiry totlo nelhod dacribqlhy G'r (196?), Forthe

griDail'n ol gn.ty sNdllls vrlns Dubeihku s rclhnpc (195t) was .do sl- Tho

smnu.iris havc h*n |mdl on thc bais of domidm ttmhcB hlviig hiBhsi imfsnNN valN

onc uch ron ree, shdb .nd horb Ure6, Domi..nce ol $ndlnity wa ascsnains, by

MATERJAIS AND METIIODS

-6/ntr'- ta\Nl

n.,.l4\'.tpq,

rhe lln podn'. dl rhd lndlvldudc helonging r! rhr irh spaiA
dc lnd nuNhq olinniti.lurk inrh€a'nple.

Ccrctul drv.Afly wd dsdninal urins Sn.nnuFwi{s inr,rmrri.r tunqi,'n

(Pl) (log:P-l )a-r.
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The {cnerd diveRny irqrFJ.als l}o s@onent! {Llovd ,tu| Chgltrdi' 1964)

(.) Euitrbilny, ehilh erp's rh. ddns of .lld|Mr ol i.Jividual $4is Thit h

detenincn cin! Plen'u ltul* (1t76) whi!:h b dPrasql d

Wlr.tu c - .{uiubllilt, H ir oh6dEl g4€r.l divsit, fll Hn k ndirun divdnv ad is

dwrql by lqr s, wh.re s 13 tic tot.l Nnb€. of lD*i6 an r smmunnv

(h) SDei6 rlchN whioh is tho nuBhq oi dlfrorcfl N0€i6lir0sonr in a $nmudtv This i5

ddndl l" rh. dNdir'. DfuIltrql b, Mdhinicr (1964) 6

whcre d = q'al* nc$oa, S = mid nutohs ot qui6 aal N = told .uohdr of indjliduals

Commmny matrrily i'rlq w6 ..lctrlated h, ih. ntrmul. susg6ld ny Pacha_

Scato'li(,948). lt works on the 0.inciple lhar fi.1*€r rhe ntrmhct of foradic $nai6 md fio

8.ds the fulMc, l. .d ot e$ spei6, rh. dtc nrritu ii rhc d(nDurity,

r']l

'lhc ['mulr is *0r6td.l u

I.13
c. . -+-

Wls€ C.M, t q,nmni.y durity, Fl k rhc pcrc{t.ae ftqtu*y of I spdis

!flIS is dc n,hl numl's oI qHis in ! ommudty.



It
ccficbd ofsrridrt E ddtd'El rb! nrri' tq{oral tv M rtr

a ./.( l9l0) ad cult .u (1955) rnhh L qp.oled &

cc.&D-z!Lx1oo

wh{s CChqDt d4r of $Nrunlry, w It th€ lo*.'tt vduc of thc 03n oft|€ftqnrgs ol$.

{{i6 cM r' hlr! *dr d. rrr b & lb ni.hq dl {Bla ordD lsr utrk lo ft.

Coorur.. w utd n r t!. u.lrtl. ol l||r! ud tn. @Dtutl,on d 8fl0h4 ftl hltqlrms.

Ity.k l.d.tolql xlFi olrtl6 dor stdl|E lo ddL d@i!.d

b U.S, D.A, H.dhFl No. 60 (ADi!tN, l9'a) &d tDa uieE||{|c o, d.!! blloql b

|hrr i,a Slwar ( 1951, lt6? & ItZl). 0rrd (1056) .rt G{r ( ltt2),

Prtrlt D|gld t .i!r r.r ta d.to.r.d i. lnc httli! of tb

D.p.n[fi of Eor.ny, Llsh Coll{q Univdltt of fBnrwr, NWFP, Ptrl.lfi,



RSIT'|LIII AND DIIICUSSION

A r,hl or a9 rtrtu! O,l ln q'rlnt rd 25 In $c a[ $!.,8) rs ml ql. o|l

O. l*i' ot.bildy lq Et Fq.d i. t4 tFl|| d la ftI dn||mnA. Out ot..n of

|!* r@urtrLr 2 *t Fr.ldl.bt it.n vqt i!,9 dotLd |n. dlllh.t tldF

otrh. Nd$-,SoddHdl Brl.n.lnt.Fi' Oltl. ? e 3) rltll. t drtnin! I MmlnilB

a.! da.d 5 tL e.dor||. T!... h 3 dd d !. &,'m b !. Llct

Srn!|itg @.1.d r .Ld dh.6 hi! qdld$ .!a er.dhlv., taF
rho .triq al all y4srrhn , L clc ftln $. {|.t! 0|r dy 2a d of ths txd NdB of

4rLs d-tr 9s Fqqr In tt.lill ee rd d dtha Usdl||cfi rosisi o olrviN

.dhb!oa|n.{rft--.of .o'@.dp(ttiti.!h6.tsBEFt .4,5,6
a7t.

It s tlir lda li 6ld rtrttt cnundd* ofrn tW 8rer &d.lrydon b[r

.t.t .$, d!L- ry n& n ..r*$rl rr{ d!d&l (m rrlr rt d|'r h fi lh$

t



'ldble 2 Pldt cdmmunitia dd then clcvlrions on diffetont arrdts ol'imbels IDss

E.F

M.D.T

D,J.T

t550-

{155o -

t{. D, f
1725-

I54o -
I565-

t\625-

161O l

I720-

P,D,R = PiM DdIOMd RO6
P'D'o-PlrLNl,ldMuoklis

P tr.o - Phts adoi' otultN
P D,M = Phtu Dodow MiMnll
M.D.r = Mul|,tut lro.tMn thutdt

t ,H.o - Adba Hdi.q6 o\li'
M.D.A = MnUotq Datt\tkt At ilti.t l



T$t 3 S!!|m vqptrb.

SPNITC IALL It oRAILORA



T$|c a nr.l .udra ol {uls Mttlcl h |ne |gruh rM in $riry !s'r

{16.5)
l3

(a6.e)

(59.6)
2a

(?3,1) (?1.3)

(60.9)
L7

(5!.1)
73

(54,9)

Ftt!€ in l,&.drl rq|tgr ndqr vds ol ..dr-



Trble 5 Slring Ro.a df rho t4qNh rM .nd itr sulclurul ch{NderBrB

nddiv€ 6BI,y urvs afil LV : lhrld4cc vdnc)



24





26



a
'r.tb 6 Tdd M$.. da q|ci|| ttcrrkd lr 6. d.ftl t!. h fll t{t

{54 -.) (64,6)
,2

(64,2)

29
(49.2)

1l
{4r.3)

a7
(18, o)

(4a.1) (54.1)
al

(46.9)

Fiin6 In lrtrd{L tq|r.ar |r torr vrtr. ot.dl



hl. ? Frll florgof th. *arch aq $d
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its ltructurll.h$tcterktacr
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I. STREAM vacarATloN

Thi! legetation o4uPied |he r'vlne nei tild wB clarlv divilihle ltto M

r. SPRING VEC TAT|oN

MEAqIJ,I.,V,4,i7U8T'UM COMMUNITY

l( occlnicd ftu ads lqge! dtoroh hdwcctr rho rsi nosse { rh' tir$ w{er

fdl "lhc d{dnm { lhe hcginni'g of $' ravin' M th' rd lx'e *s 325 m hut it graludlv

std{El do*n & 68L n .w th' wltd dl Tht 8rdist wial lil'n lo' to high t@ rng @

rhc r,ros.rphy. The sit vs end domiiden ml slrsloSgel ll eDrortsl 12heLb&qn6nlrn$

nntnin^ett nt Mdtho thatlotio tn' Nlsu.ntk ofrclnale B^tr ar ih! imlrlnmce vduc wa

@FFgt in tnae tw dm|! tton' (Itbls 8) & ldSiibiia k crceeliurv q'ntun rldg *'rs

@s6 l.rgelt b€sc ot iB fodln* for *dt (Stewrd lg?2) dd sp@ds quic*lv in drisl

sr jy sils bv sclcB N tlfrdno!', Wll$tv known a *'rs {rss' clo$tv followtd

,, lo,sfola. x isNn amohihious nemhq olBdsiotdc lom llNi'sn'2'l0o m (Stdrn lg?2)

!.d is rbuidrtrtlt fou'rl ii tl6r 3lt'* runnin'' shtltow *6N The pl'd p€ndrds hi

.dvcdni@s niis 6ilv in tht e lv hdl lrl $6 lrdft[d tft ne'v- lt 6 fl'dish uqullt sell

in . iilo il{'diln rhrm Orh{ Pl'nt{ of stdo mnonaN sse Camahls ldtl@ Otallc

.trt ullto ,otl mmefu a4dh"4 Tn6e usulllv srcw on rrl$d dd 3cdtcr'd rhtuu8hNt rh'

ar4 Ano.s rne {oodv Dlmts nntlng i' sq Jusn'ia dlhtuiu' Mollt'w PhniPPait'

N@u tistu utl A@h tJ6b*einrl!4dl



Tahlo 8 srsm vetFr{don (!Drir8 uttrr) PhttolocloloSicd {t.ibul* sr
Me4tha.Naw luh a\\nwlt

c.cec.cI.v

ri!!!r,.lrl' dl.rorm'

5,O !.O 0.0.
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2. FALL VF4EfATION

NA ST U RN U N. M ENf H A COMMV NIT \
In fall lhe sm !M &nnon d r omunny which {si$al or 13 hqbacfu

sr'eis domiMd by n qtrcra& .d lt /driFli. Cr$|.9). AlrDt 56 t of tne lotrl itr{Drt&€

v.rue ws rq,osed in ths llo 50*i6, The Mc t*' DhtrB sd domin,reJ rhc sFing

onmunny. only rho oild ol rlonlN@ h.d wa *v6Bsl [eNBc of rhe ditrdot go*irg

\eN,6. Btokia moknted cntt qrodo| haDtd lers othc. herha@)us dant! or sme

inFrtuce. Ths ntrmcr ls a q,hmor loltBte hsh of wlt soils asce.ding to 1220 m elcvatiot

Tne peM.i.l d.nB |mlngl rhc !.@ in lxrh rhe s$B bor wnh vri.hle

dininr@ a thln sdw r.owln3 nsi{. dltr r In thc lur sv'B,



T$k , SrMm vegdnlun (ldl Jlor.). Phyb!,utrtl$td .tr.ihuta dl
it'al'v.ftrJ?ldl@ fu Dmuntry

t.n.h. lontLtolL 26.2

d.riz.otnlc!r..

s''bri[i'io
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I. SPRINC VECETATTON

ARU NDO.MENTI IA'OMMUNITY

ah. lre srmorrins thL .omm! ty $Nnql . littlc hel 
'nd 

th! fi6t w dr |all | '5

kn *st ol lhc r6t houle . 630 n .lddhn rnd .lier slrdching itr ahntr 3 kF endql d 540

m etd|tnn. In rh! h!8lnniI3 thc gndi. wB |l.qr hut hooNmu Senllsr rel gentls rith lhe

di$dcc.-fte (nmuniry ws donitutttby trulxdonu a'Nt M hu nruitnt'(t6t' 10)

,4.!dl,ri,,@ I rncrd.i.l nh.l wilh u v.hinnB !high ercct, snrstlv

br!.lhett dlN (CoP., r98a). n is rd.d ut|tl' 1600 m cr.vtlion l is N t rd ol wd h$i|l| blr

! crprhl.of 9i*in3 in dryi$ oB if on* qlhlishqi {St*rn, 1972).lr isofv.rvl leus

6 . irtdcr rhtrgh c.ld. mry r.lc z ntuNh ot lsr whilc nBing ht I

A!,l..rddnn{'r8uBlmtu&lylhmrghund.rgn,unds!c*6 ilsdinoosihle

h ddernift ral oun $. nuotq df itdividuit As lut r rhc vdua of unlv tut @nnunily

a{ritot6, n4cly ftcqudcy lxl {Npy w{age s.tc aldql to 3d snru|iDn v.h.. The

rumn.nying I I hqb&.$ nhts *@ ds tinilrrly to.tcl On thsc ba6 mE firn l/3rd

{durd,n vrluc *6 BtrssJ in ,{.iLt@ lnrtu r l h*r'nu rho ldling 
'rntrirutrr.

A tt4, ,ts. rh. grdiqr ws low nd m& que ndsill hrl *cumuhdl

l..gc af*ineB of r.r'.,d virlr I h!th. ol a m w! s' rnis [iri! ar rl'. cnrunr nrir,hilarv

of fic haniH nr iB Snrwrh.

M.nntu tMsi.In u 4t in{tha ss,'rl hirl'6l s'n'ndi"n vdue hul sluld nn $uw

iB rrits riBnifFtly harus uf iB los o!.nility ol onnrairy wilh .'i../ord under rhe

Ar de &tme wdt d8b lil€ Jbtidd alhaoda 8n D viruM we tulnJ

hixdl wirh ,a.ir@d. Tney ulurlly nade lh.i. .hxls or lhc rrissl reunds rormdl bt $.

accumulari,n ofstil.nJltr d4trnFsdj orglnlc nNrror hul (tr hy rhd iNr.w.vun rl'iztrtrrurs



!6

ba4 of ..l.ldnd. Olhd kkrdy i0ai6 Ncuding o. tle fl t3 of the s@m weE Mold,!3

d'itittpc6is,Dzlnodiwturtnri@,D.hr.s laMu.thlio Ca'1rtooPreo8ll.miatuxleia.

llnic vce Nr. M. philinruk ud lt ,itdrdrdra on the surhsn fldk of rh. sr@ *hile

|n. rudhm ffartr suptodcd mrc D.vk$a, M, hlnalrw *a ercluiv.lv o''fincd b rhc

nonh-f&ing slop6. Sonc t.ra€ t0aimN ot M lhltlPPttk and Sa(*dia th@ tut

hrat\l.ahi^u wqc tutijdl. lliah hlsts ol lr, ,fialxro a'd r rec likc A n d.{a $l D

n r)rr!r, indicated thd rhe ns ws w.ll suhql tu the gmvih {,t $Bc PlNnb zlil,hd

dyprrr, was aho secn. A fc* rs.c stt.cimunr ol.ararlld zrlslru, C^iutisulo $l Ptunlt

idriltu wcre sM while amoq thd . e hcrnaq)us phft 7rfleld atutheto, siUnbrim l.lo

t Contu bonaiash v.te r6trdls1.

The Arudo rh'c\qh.lso l6idq\.tr 600 f, ulevln hrfir.,dchi4theeM

ol rhe suem The slop6 u.nling the lrtM b@ gqdc (13-20") and big bould6 wse

n.6d in rnil on rhc br.ks of rhc stm. A e adation of 550 m rh. Arudo ane endqt

cumprdcry anr fi. r.vine oll{nql un widdly to Mge i.b rhe dry stdn l(J'ler). M.IME{Dtid,

M.Vlwirit, D,*'lidJ.nh, S. 1hu w. brtnlrdhhtu, J.a.lhak u, D.iscon, Pttttt"M

pleb.jrd, S,irio, N.ofr.inat. 
^nd 

ea*q L\. Crtotld .laoylor nt CJnboPos tchu@thu

*Lrg connon lkrc. A row Sdjr sp 0tu1elnu rrus\ ol Fidtrs 0!l'ndi' wure iln) 
'iniuul.
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T.l . lO 9!s wscrld (ryi! ion) ltftrd.rd..l {irru€ of

Ai*Yrd8ffir

o.a

223.67

0.20

r...6./- dr4t'.r.
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2. FALL VECETATTON

A R U N D O' N AST U AT I U M COMMU NI'f 'I

Ae|Lie Arunlt' dt,@, 16 helhr.qnri slais eere rem(lsl ir $e lNll $en'n

CI$le I l). ,4. /ord w6 nrnJ q'nributl.g $our 34* ofrhc (irl sunhdi'n vdue n'll'sell

by o. hdn.cq{s llMb.6 lib r 4tr@tiw t$.n n. s'! Ltcrlhd lonBiJoltu vhich q'drilul

20t ud l ?* uf the !&l $ndii'. vdw Tfi. rdEining 29* vahu wa shrrul ry reBl

of rhu 14 r{BiB. Thir indise r sh.g domldnc. ol Ine 3 abve |Mtunql {diB in rht

.ommnny, Sd@ 8.Ass rike Ttt4alo Mth.ru ttd atrodbn .l'Lt 'lo4,er. ammn in lhas

Tho cnlte $ecn offic rNlno Prs under a high bn,tic nr4suto Frcl wood

qtrdrion .81 gruing by go|t! a&l orher hdvy !n!ul.l6 were vary $mon. cujs won.n verv

trdtucn t vsirsl rhc sram fdr *dthin8, lodlrying rd t' fdch d.inlitg srtd dle to whlcl

.!m*{rqllns|i6rnlt{hs@dqntvitltl.thMghdtd'ear4.Thevded onosvs



!,
trtb | | Sudr lrgrd. (fill lb..) lttb.o.blo4..l dbc of

Atud,-rLevdst@dt

.dld.r &o..E

cun b!. ...1e.
hxffit t.t,F.rrt
@ d.o.tt6
.rP.il $.nas'
rntl..t6 arc.t..ld. o.o3

'r7'.4^.'P|'uzttrtetDl' ldt^
ldtL ferltorrr
tt.*.rtl6.Ittch.t. 0.5o

tutt' @mlet ..
bt taa D..6rottoLb' o-2t

t lrF. @td
.rry'bttd lrto O.o2

l.{d. dd*.
.rdralu ..Mrld

t
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II. NORTH FACING

No h lNuiry stopo, rffc. rc4hlng lts mdimuh elev'ri{rn d 1350h' ndtned and

gcdly $epdl &'wn $ nrn a drrd! sup0.'ring uo l'rge sift vill'gs, nsnelv r(oi 
'nd 

Tlkljio

'llrc s,il sd Buulllt Jeqr rnd rrLr rtri rhe lit' q[l " $ulv Ttu eitnc sk{E sa tlivisibl'

rwo rrni{'ns s'ntx)dn'8 scrrrrar. qmmtrnn$,

r. SPRINC VECETAAION

M A LLOTU S. D O D O NA EA.M EI! EDA COMMUNTIY

Tho b*ur gentle sk,n4 bsweei 550 a 34O m elrvltnr w'rd inh$nd by

M.lrruvDoLnacu'|tu &h cntnnNnily wirh Mllli$ PhililNtrsis' Drx"k& uLa'ra d

irr.4clz ,rd?rd'a * rlD doninmt nlanrs

Thc soil *s lo.By wirn vcry hbi calcilm an'l mrg6ium o'rq'ts ad ws

rlilhrlyrcidiu. Thc el4rical cDnluctiviry vd high hinrin! d hish cdnuuntatn'i ofsalts in Oe

ANrng lho lrca !r,! Mal.rri,rrllhrtrrh' n'dlv lnown I Krmila nxtk thc

1.2ll h! &quiringthc hlghatinfl'nandulue mona rhe r@s (Idle l3) lr i$ r!m!ll cvetgrd

te of rhe sub-Him.lryu lract and ourq Hin.ht. s€nding b 1500 o slwdion 
'nd 

i! otc of

rhr s'mmond llNnu hth in rhc irtrst N.d on gruina stuu.ds or war. Il s r rxo r€va !&

inprllrlhlra'd hendc*.!pc greins evcn h, goft. This lffgelv or|llrins irs Prsv enoe (Parker,

1956). Howcvcr ir hdrtr$ st r.ryu otlhu ftclhtrnrer's ?ro rs it vicltls g(x nrd Mxxl.

&oilr d(B lot tllos 8rlsg n, gm* t@ it rnd i! tn$r hndv h rcDn ucs u{'n$lv hv sdls

lnd nrn suclc6, forn l'Ee thict* sp*irll, .lo'g ,artr q'uda rnd €n sirhsond

q'tuidcruhl. $al€ (Tnnrn, l92l).



tl
Trhl. 12 Soil ch.fi.t{l.rlct
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M.Phlll?Pc8:s w told r.{:.tu {ins !t rhis tow slope a i'rjidql b, rhe

06dco of . l|tge numbcr ol saplinB! bur rhe d.rimh gidh size da orld nn 30 heyo'd 25

cN CBtl (f.hlc 14) uhich hinbrr high hioll0 di{urn$tc trr thc Murr |t(

Drlddgo ,rcasa .Do.ged $ | tird domi.rl among thc shruhbv ilora me

dcNlry of D.rff& wd d'mr dobl. rhu d.l of M p/trlrpzdir ddolgh rheir licqu'nciB

*de tho s.tu. This red*b on th! r@8.iior nrlur€ .f rht pldr. D.ylJcrd! i3 | lll sh'ult,

$mdima 4-5 n hisn ad m0Di6 *tl nom th. dt lomDs oicn b the *clusion of olhq

drnB. lt as im6lnc n' sruins hlt th! d.nl k muuh r.lirblc d ! tucl wrl liGtlv hduse i|!

rAinous td!t8 stuis burn re2dily and Mndly n is . plo( of sm.ll diruGion *hich dB ml

rcquir. splittin!. The .a.ly soMh islslerh lsgth rhNn indi.mder (P!rler' 1956) Thc rNnid

gn'wrh Nnd dr Srcgdods nlrure oake Dvtu?r" !r cxucllenr comDuriror ol orhor llm$

Tlc scsls o/D.rsd, .E virbl. but fte deI€rioddl onditioN !'i biotic

i.rLr6c6$chsculting,8rNh.d6!tng..dE@i.gDtvimDadelhcirSsmin.tion(}|sdn

lrmla Mh{4 ws 6. doniM nt ndbe. riom rhc ht.bac4us l.yer' li is '
de.ssly ruliql rrN wlrh $*dns rhiem (Cop., 1982) Nid h , sood tudder sru$ of the drvhh

silshcr**tr Lsm-]ooo t&tr, 1060). SlleuloN of'n.xrl. rl?'/,r!/d k kiown I' wllh{tin'l

o'Bidcrrhlo $il Bisire $rds hut tcquic high $il moislut fo. ils salisf.ctorv grc$'lh

(AmrBi.8h. md PenBld, 1932). This @.tiltion w$ n@vd{t on ih. nodh hcing sPccl rd

mry he one .f th. @)N for rhe donin,m ol f tuh.n he

Onapholi@ 6N, Mhct nqb, clos.lt fouo*ed l ,orr,a on thi! 3lop.

A41r,E i! a snlll sizd hed! *ith r€rur,httic chrrNcteft mJ is lonn or drv arid !tu|txNse!

lddy $ils. lr is ono ofde pion4rs in r slccsbnat !cri6 on drv hdlr (Sirtun' lt84).nd c.t

uilonizouver 
'oolydcl,rk 

rirhour rDy v'il ( hm l, 1986),
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Tho smnunlrv, s I rldc, lulponsl lO sxdt lid 2t hab'eDs spccia Thc

woody pluB, hsids M rt,ItEtri! .id D vtt@tu i@lndd! Dtltet!'dlu tulclkllL SqcEtto

lhea wr- ht!kn4\i't!, J^tictu 
^lhdaro 

nl tcuctu ntul'i'   rcw nl $ or n'^'r'

tiita[ $n MhtN hlnur'rtt! wdc .ls pBcit All rhse s!{ia ltc mos v tuund on tht

d,y. sFser lowor !lq'6 .'rl oeql r6o0htric 'hr&46 
/ utlhdrtlu wa $ndi,]tt

{hmd. m rhc l(Ms d.n dl srilr' /|' /t,turl)&,a is I qtruNrn llx ol6vins ullt' 1220 d

enr.r, 1956). Or this spdr ol th. r.vino it ounidl r hch lkrwEn 600-900 m-

Ad'.g llr. rro 01.tu w€ in lnleJ C!'htu orya '241'h6 4wtt'tta

Ft..brnia h .4 s,! All@thut uhlnre. D.rtd,ra had fiictlv F{'ulllql rh' mnl r'cins

.i04t. lt l8l sr|.lql tnm fi. hs. of ttu rdiE dd dtdii! rbu 0itu znD d 825 m' hrd

stv.rel thu rd trI||lr rht t'n derti'M At srtu Dldd it w$ rhinrul do*n du' n) cNi'g a

ifllic.red b, $. r@E of dt stunF. Atl tnc .tove narnrd lhnB *4c l"Mr inlgsn'Eql

yih D. r.-rc ,r lhc low llops h{r rt hiShs eldsirB. wh6' thse kxxlt Pl tr u'u|d hn

chuh, odl, M.y''lf,tr,rr .dunl|{idt D'!&.dd m! nrmr hossve' matlv i'lh'*dl rh'

n,iirurc gr.died on lhe 3lols r l {d ta.ftr. tlNnd.nt .long d'v or wd s'la s'ndr'

Elry4 diintcnr 9*6 ws. in lldsl i! lhc hdbMrs vegdantt our of r'iidt

fi'ur showqf hiShd inF n.Ne vdu6. Thcy vac C),t qnsor rctwnotunB' Pe lnlm

nEnalaMth.m. Ant loLrtM'L ThA. D.l.t$te rniu.l dr n'runnid s'N6 wse kne

high in rrrin! el vcft | gut sNr* ol {n!ti.tn nr fto grui'g rnimrls



Tahlc 13 Nodh-t*ln!, bworsl{'ns (spring vegd4ion) Phrt.$oidogicrl

'tni6!td 
ol Mo|U,u )nlowo'md,,,./4 (mBuntrv

;:; ". "F."'.. r ,11__-_!:!_-_-!!:!__,11

^.isxt.ta 
a&c...lont'

c'fup.g.A.cho.n.n.h!.
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o.o. 1!.lts o.66
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2. TALL VEG!'TATION

MALLOI US.DOD ONAEA POA COMMUNITY

Thc wurly doBiMnrs dl$is @mnunitv ws' rhe {rm€ as thlt of rh' soriig

vcg.flti.n .lhcu$dl 4rlid tiur tiom !mDg$ ln' gtultd uffa P'u ?r4en'i! Eql"st I'matu

a i44. dltct of 'd"pius 
6 ntic'd in D Lll s6m pdiculaly "

DNlaMtu vbtu$ a*) Dchk[aaia rdfittolu lhich wcre qimllstlv denudcd d detoliddl

Evd the,outr! ttig!.f rh6c plrntt sse tut sn'rcd OthsPllnk'h

Molltu lhili?cntttl'sr rtlc Llding d'nininr of tht arlr'6dt slraia a

beingatrw, aunlcl!vervhigh'!m0vd'vdvaluc(tablc!5) h wd wcll rqcnetating md

. UrSe numb6 of vcry ydng sDdinc6 wse fod'd &trssl jl dvcr the nu

D. vlr.rk reEivsd lhc hislar id|rnane vatuu rhtuulhour rhc communitv Thi3

wd 0onriburel by 4l tte rhre D$deren p'diculrrlv$edenriry ond risNcncv The nllN *r$

foutol sb0t{lntlv d!.trcr'ring D Yt'd'' l{'wov$ is a Yotv rivlnrire luul $r{ rd *a

rhereli,rd ,l wrys tu(nd in !htrshv tulN Thosew[i'h hd e$4td rl&axc hn ll lon viuriNsn)

lhe dcvBl.ting drcL ot lhe deqtlll'R

Pr)o/)rdtc'rirwdnM loed indroremlurar€hillsor I' o_l' i$Msilstr! onr

where I ha stablishul 6 a {ild or PAlure sra'3$ ci{''ble ol hcing Inade idr) hlv tirr off scN)n

ule(&r, t96o)- Cittt. do.gdq$silion in a unn i@r.s 6uhti$mc of P rt'r?xsir (w'lch'

1985). Conuollcd h0rninB md grdzing greallv fsvotrr its DerfotmNnce 
(3drrn! 1984)' lr sPrcads

vcgd.tiv.ly bt l4q.l tilleB (Fo*ls 1932) 
'nd 

is vs' com@n ii hiBhlv lrdml a ars

tsini$Nl$ and Mo rahini, 198l/1934)' lt B howcv'r df no umse4ucns ai a ft{dcr 3td

(cop., 1982) rJ lhset{tre bsoma rhDdant in gr@ing c !tuls like thsc
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Antuh Lr.Mtuhd' t dM nl.|iahot d Pt'zt'rb in rhis qtbdonv is 
'

bushy 8tu$ which sDp46 Mn {n!r Biis lt flvouB3loling' lormvor silrv cllt r non salh'

s,ils (tlein, 1964) hll lmw e.ll i. dtv pld or tbnv he& 'l ilrlel up $rsro (&tr' 1960)

CIP!tu triEd a$ 8{hd gN of hlgl inlonrM v'luc $Mn(l nhG

|ko repo dl it tiom rhls !.a ll is r t'lrnt ot crnNql 0ldc6 trtulv tnr in sh*l€ (stlim and

Mytuz te iseidto v8 st'|v ltr$cnl on rhis 4ned 
'1 

!ow$ 3lops nar lh'

mirt rNiN rnidh cdnnlN lhe lindlilr ol Patrd (1956) Most oftht nlNns sse verv vouns

hur trgc sia idiv nili *4.lrt nrMr'

Mh|o$ hikdowno vu 
'le ltt$e €rclusitely oi lhis 

'specl 
Psrker (1956)

rctrds this 0lrd t' h. qnNDn in rNi6lrl s'srlr'* utto nn otdrrh'n t|f l2m n

the ..re nl|nr inclrild AtL'thw glotultllotu' zzt4ut tciw' sot"atta

nu!.ht ltu, Ch4trlos[ :tlwl!nh'!, cd'nfls nlttth Cltt^tttt \ld'tyh't Mdht*o

nell4ulb, Aqwosu Stuitis D'Mdl6dturlM' EnsN d nB CE@hd ttld6

Pontl4.ud{@cuc Eruxndt^ llket' Plt'Ptlt hutittk Mitn uluhilldltinsrhttul)utrt'
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Tahlc 15 Nonhjicins, loser sL'Ds (rill vesel'tion) Phvrr"ocn)hlicnl turlhotd or

ttl u I tu b Dd!@!u' P e rnnn!'nY

- - - -- - - -- - - - : - - ---- - - - - " --:----;-;"-;-----;:;---;:;--;;;:;--;:;
1:T-:I-:9::l':------. --- - - -:----- : -: - - - - - - - - - ---- -

ch.il.nch.s p..zldiods zr 42

t.Ilorlr PhittPpta'i'
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I. SPRING VECETAAON

PI NII S.DODO NA A. AI I CSOMF]I'{ COMMUNITY

PlnkDdtna.a'Mtclnerta @nnunitv *s u'nti&l bdren 330 m md 1150

n €l.vdn'n md e6 doninrsl hv PlhN tdbu3htt Mbtu'a vtseon znl Mt'mrto blllua'

The $ilwas Nrdy lom with lhc highesl rttu'dlon lbrccntagc in rll rhe comnunitis Grbl' 12)'

Th. 8rljienB wc sre0s rhu ln.lo*'r i!'!d

P /ailrgl,r sho{en fto hishdl imponan'e vdhe v clv hottrs' of its grc{

en'ny cors, orhcRisc iB f.oqudc, vd all'l to rnd the dcsilv dmst hdf rhNr of D ts@td

rhc shrubby dominant monbd of the conmltitv Ct'hte 16) f d'!/*/dr grows hst on wcrl

dtinul, dep trtro,a $ik $ch 6 s.ndt lo'N h'ving srnd nr nrila in N hilh limrodion (Iroun'

l92l).lrgtuwsotralltvpsorftEtssuuhas'anne'cdnslomcrdes 
sa'xl(rnA' snoissorschsls

lDr rvoils Jrdl tu llovs, lirlv druinql h6vv $ilt or srik ovcrlvins limahn' (Plrirer'1956)'

lr naflicrl.rlyfrvouis ridga md lrsrs (B's, l9r8) Pir6 art' howwer' absed ot dsiuded stctp

slons s rh.ir lsls .re *shql r*rv benre thet "' sermi'rt' Scc'ls !'u shsl in hdt vsrhs

dftl the monMrn ninshcrD grcdlv inlhcir gerninarion PrruninefotsKoccur hcrw*n 610 and

l85On el4altun isEw.n' l9?2)'

/ rdb!'3ltll wa trunJ t'gen{lring $ indicdul hv rl'o prdurcc dr vo!tr!

saolings. Mlxt oIlhe Pine t.6 of tni3 aiN Yd€ r'tur' dd the m imum @'cantr ion of ginh

silu cl$s rd nsl*@n 80 cm rtul2400m Oable l?) which in'listBrhar lhe forst h'd rcmainsl

*.ll nrorate! in $c pdt hur is now hioticdl, di{urhed hsc€ rhe rirth size ds6 hehe 30 co

{o'u r liurel0$ iD iuir'or'

Mond.u eitcota b*tnc tloninrnl from the shruhby llvs B@ruse of de

lrqlq tu.| vllue of this !l.Dt !tul fic 
'dv'6e 

ctred of shajs c61 bv fic "bdcent 
menbs6'
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D.v!@r, hrl .cMd int' ohlirhn Horevd it *d fond tullt tu!4crati4 s nuturuus

s{llngsoflnis rhnr weroenu'lnrsd, Sonc individuals h lnneuren o' insussiblerclio'shad

sm$ lo ginh siE upto a5 !m (tahlc 14) and $tqrd a snod sutdd rB

D.vh.ou is s qnmoi ondetgt'*'1[ lnaiex of ztu$/t/l,l li 
'ko 

alokl!tq's

rnd livou4 3ddsole nt l.nk eilr 'd 
iB oldnv tu SnPins on IXM drv s'ils togethd

wit[ i6 nnmunily fi{)m hnrwri'U txol{ins ibabtridmceov'r lirge qs (InNn' l92l)

MaIM Niliry8k Lle dto*4 | hish iqNnance Yalw as oq'lRt to u'

o0$r wq'Jy sP*iss lr rcokls '{crsn)n0llv 
I' nqtrlv 5 ofl} id' rho rusit'n of z"r&rf'n

(rn'ut, l92l) drl is dn' dr rhc qnnmo'd nh s in rho zotru ir ({cori$ ('rk'r' 1956)

B.rbttisl!.|M,tubrc(ctiaYli'iful! sogetetlakcoVd htundftt]tiuu Zuttut:Jldatd@'

Ca !'' oMu itl tihnthut ohi$/"' ws' oth'r w{K'dv itars P]x*ii' htnlh Acotld

duletto, IndlloJio h?tuMtha Ru"t tlll/),L6 !d A 'i@A 
!l$ dne dtus tuionNllt

Mtmtl! bliora cnct4s!6 tleding memher rion dP lu hacs'us tlrtrr' rhis

tlant w5 tulid .ll ovcr lhc 
'll€ 

qteillty ii frii and sludv ltta and was naniculatlv

lhunl l on $u his! clevdn'n

Thdsit€ wrs ldj'ent ur thc I'nliccSrarion al was pn'hrhlvhsrullnistd rn'n



'l.blc l6 No'rlr r!.i',s, Mid'llo rlopd
Pitu lDt NL' n ca- M ln u c I i o
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l'hyrN,ci,'lrti!il rr'r|lirs ul
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2, TALL VECE-TATION

P I N U S. D O DO I'I A F-A. S ETA R I A COMMUNITY

PlttutDrrloMeo'srtarla tontutnitv suDNrlsl 12 w{xnly aftl 2:l heftosm

s0*i6 Oahle lS). Pitd rdrtrrxlli, duc h irs vdrv high cln'Pv 
'rNer' 

urt fic lcd' 
'lttu'ush

tn neqlcBt ot M.tttdu Philitp.at r, . cl6e dboMl 6m0dilo. wd dllal lo 8td ib deNit,

murh htrher rhrn ihose ol P.tdbrchll M.PhlllneNls t q4onin{nt tra wos abundNndv

Dr*!r hut mosly follo*e! d.y or D{.inial *.tcr suaA Thcrelirc lhs f.upencv did ml

mrtch irs hign JNiry. Moru'vur, bciry . rlqbrnu auLl sr{, n wa *avs tutrnd in r

Al.boul | 150 m etevlridn drbctt /,.lrD, sta84l irs dtry ll wd iushy { hln

vft low vatues dl d€nsity, lrsNcncy md Dmoy ovs. Ohcr flre *({y nlants intludql @rir

.u!tuli!, Adant ]ruyeot.B, Mott M tr'tl2M un Hryll@h6dbicL Saa opnUa,r\e

helbacdDs dominNn{, hlN Nko bccn rq'ondl (Copr, lt82)lnnn lhisarcr, k iso rnnullwc?ny

gi.ss of thc topicrl.nd wdrm tmp.r4c regions wlliln dnMg6luwecn Ap.jldd Jun€ (Wisc,

l93t ard rdch6 irs palr in Aug!( (Ognj.tuvic .fij Sdic, 1933). lr *6 trxEt cdnn'n belwen

3mmdllmnclevdnD!dnrl,i!io|le!n'llhowcdhighvaluesofdensiryrndcan'pyq'vq.

Cn'scly trllinB rN alluntM lnr Lrz ntol ,,lrlvlld d/r.?xrrli, The tnrmcr is a

leh or n,ist Nid slady hlhnd Rtil. the lan.r wa a coomn gr6s or rhas d04t, O$cr hedir

of Br ivery rs anlrrt.nE ws. Omlk eomidlda,|hffielu aMhet , qadot.lacDld al
Mtc.oncrluh|lta. A^\ntswetnn6we@qlu,sttwu!, vc )alcnt tttupy , tica !,uttiatu,

lrituma j.ntw)ntil, Adrytunlur utp.ru, Ruhns .llittitut, Ilaiola .tieut!, &['ho.biu

hnica, Z!tuh$lw aldun, Ctlt nry@n erndot^, adthllrto adn.4 l.rdo het aho,-

!.itis tttJ MoUup nuAltuulit. |\ fqL Sdqed!, o.igin.lly I narive df Chnrd, w6 al$ bticed



56

arbb | 8 Nonh-rrcin!, Miildl. slo06 (hll vegd.rir) PhlrwEtuloaidl tnribrlg o'

P n u v Dallo \rea'st I u iu s,6Nntrv

;;;;;";i:: ". ,:ffC. "'' '"'
ii"**a
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Adong lhcrhree snds discrsod this tas $e la4o$t highly erposalat*t nos

Jisrrhst one,-ftu he idul rr 5'() $ clcvdi'n drhrhisharI'u'l k rwnrs(;i'l' s!r'

culminalql4l9O5m Thearadlc ruse (@0lv lo rho l2(O m RlErc n ilsne'dl inb I shallow

bo{l rh|Psl nld€u Th( pnrvldcl srdc l a( l dlot lriv n'n)nl ro harh)u' tR' lrgt Gujlr

villlg6 c|lldl Trnrr.'Yl Trgtr A nunbd of pcmnill lptinss ( tr iginNidl in rhtturn ndiig

DdumdB dqM rnd rhe ward tric[M down ccffiPadlv t(' th' rdhdn cnd of lhc vill|sd k'

fod N lirgc alrdm. Thc f6l in ot rals ,s uhd*dl il'wn dtrt to thc lld torxrlnphv 
'nd

lhus hd@ silt Nn.gdhlc by tle lQd inl.biraDN for cuhivrlion purposq{ h drun iurhcd

dow. lh€ clon. .tuling itr a l,r!e w or lill d lne blsu dl ih' gttrle rerly disc(sc't unlq

sr€ m legerat ion. s.nc larac lnl h!th, {..iDcns df rt /'/'!r /ttl"'/Jt'r ir ' Itxldwn vitx\u

ct$iaf^luta. DebtzS.aliu YltL:1ktr! ldl a rcw old Nnd oaruru plana nl Phneti' huntti! werc

qmmon lll 
'ng 

rhe wdtr (rne Th. ouiis* ot e /trn'llt h's *o hbcn r{oftd lftrm

rhisa'ahy Sruwan (l ?, Anan ftoh rhu vill.gs mdriudl erlis sxne sudsdl Guid huls

*dc alv' drticdl dl ovcr rhc rs. Tte main $nrdu of irunc ol tho inh$itlnts bsidc

crlrivsn,n ! dii.y.tuding ,hi.h was also the tdn cNse of lhe cntd'us grurng pr4u'e

on rh. veget{io. of the lro. Bcto'd l2ito m .lw.tbn fie gadien! again scned rbinS up

shlrply rillit eided at lhehiihdr p4t d 1905 m A tcw flrtened 0ddha ofclerground' the

ne.dows, w{e o&rsionally nrr *i$. Th6. w.€ usdl d grting nastur6 o' tding nlr6 fdr

rlE cltlc d wcrc, rhuararu. rrlritally tioh

58

III. SOUfiI FACING ASPECT

Gcnerilly sNaking rhc situ wN drv, erF{ul 3nd dDgnd'trj hcing uMs a

rcmdldou! hntic p.su.e rnd showdl .n dl8. cfi4! of rhc villagc (trll lnd Dtk*ale, 1934)

Thc sne luptodsl r rhick vcBeion of Dalorodl vlld'su Mullotut Phtliryntk acuclo
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tuxlettu.li4ctutiu cuwt buttt,'l doutt Ca t*llu Srtnu tooJvrNlie! like Cl$ra

lsutL, Fltuntfu i,vtlcl tlctkretd lem rn! otca Jtnsitu werc dcl$iwlv lou'i on th'

s'Nn-tirinr astdjl Orhl. 14) lEin! Ihrts rond of drv and erDosel {eis Pk'! rotbur\hlt

h.*cva, 15 lhc .loniur dh'Bccd |Mber ot th' oiddle 
'nl 

umd slt[6

'11$o lrills lrc pnvrtery ownu !N 
'ru 'rdnnNd 

annullly tur nrel s*{

€rrdn'n. Ths v.Bd.ri[i. lh@lrtrc' ! tuvq th' uru d lriu{

The !,ulh fdng Noccl is itnDbitt! by ft{r dilrin't ummoniriB tdnvin8

I. SPIINC VFIEIATION

DODO NA EA.J U SNCU-I'II EM EDA COMMUNlTY

'||tc IrriIMu Jdltld-IhefuL Conmunitv sdql ar lhc bse l*el ot lhe

fuvinc d 550 m rid $tetchul uF!' 940 m .lev{bN. The lril ws s!tutv loan wnh hieh v!lu5

of vtlr4i,in nsr{rrg!, cldtiurl qrnJudivitv, ! i!fr, mulndioor rnd udcnin srnletu'

srlium.bs,rl)rn'n dri'r fll lhe otglnac ntns urt.ds lr *s rlirr ruilic 
'Trl ' 

12)

Tltc lloDs gdcrullv *ere vcrt stcP sr the h!sc' A lcw Cuilr n!|s sur' $trlrd

r plrd whqt stsm w4er wd &cdihle wcd dting gtuing 
'nd 

Mn{ ng wE tst

The rtrrl mnhd ol lll{ia itr the commnrirv wA 5l nri{ was rhc highal

numtur oa spdi6 snFdul hv inv of th. n h_f*ins d'Brruniri5 lrrg'lv tdct of lhc

rvailabllily ot tnoru fristnro ltg numher of ododv Dl$k wd 20 while lh' rst vlre



@

A 
'ng 

thc woodv {elcs Drl'r'ld 'ir'''n wx\ rlru lu inl d nrnanr ino

ldtitiu alhutolu I z rtrlLnintnr pl' Orc ol th' mrq Fsihle rd'N |nr rhac tk' fllrnts

adrining pnrmi'rcDc! isten non_Pldahilir, to gr{zldgirin|ls D vir(^! h4omes dt rargcr

.l thc lre .vcry yerr in S.pr.mhs/O<tfis hur nila I v'ry qtrick !1're bfl th' b ia

cf|hiliry ol sD!tr(ing lioN lhe dtrl sllmDs The Dl' can gn'w Nn'l s'lonize sccD' drv a(

b.(€n $'ik rnn i! ihnNDc n' greing ti6u 
'nrrcrcririB 

erDl'i'r i6 rbtr u ovu' va{ ds

ot lrighly Jiiurl'sd rcgn'ns (fru, l92l) Thell!trrw6li'u re&ncr irrg { dl0t !lace$'

J .lrr'rr.t, lMllvrno{n6 Briklt wdals' tuud tegenc"r ing 0 h'frsrl v lt

is ! hst !n)win! planr io[lhiring srsrc ll&es or grtsl ry cllvev M'ils ril[ gc le sloDs

(Pdk.., 1956). h cDmnrntv gruws on fiald ridgs or n'*" h'unddia whcr€ otglnic and

iDurgmic arcriildcctrtrrld$ a. ralh 0D bv Bdownw dlv ll'virrg rrir {[u' l( is r'ntrrl

ascodi4 !' l3OO r dlcvdi(n in Hiturlryas wilh r wiJe nng' or rnnoa! riinfrlt lhm 5@ n'

1650 nnn 1A'! y 
'ns, 

1930) llu pllor ws hu l ocutrlviru wrru llNos kl gntrtr s iutr'

whs.u dl n,ld lg vugudn)n hal bsun @dovul lrs unn{ta(r$ilhv was 
't$' 

nBnilstsl hv its

Ic\q'cu nuir f irdm,l rhu (iujlr huant uvcn ! lo h N whu'! ir s'c* h'xurinnrlvlrc t' no

l€a.oflhzin!hylnimals!n fr' coNnelirnri 
'nrn 

rhe nrtaidlrl' s0di6 Evcng srvoidthc

d!rl. A{lhdlxla is a ll il word truiin! *h!t 8o'rs sill Nr n\'0h (P!rk'r' lt56) stewi

(1972) has ft4.fletl it as a q,mmr lhnt offte suh_Hinrlrvrn trd rsccdiry Wrr 1220 o rn

Gs'liriDn eirh dEr hcln)dtyri! ln IlikdD viror' 5d*1tr1'l r/'!t t1'urtutnqlda Ca4$n

Mulkr$ lrylc.na rnJ Zznhus ,x,rxldrid j\ll due *oro nrsui oi thrs srJlrc

rhc flr. tl s *oru iDh'llil Crdeir.tlir a On? trlrr('x'd Thc llsr srHrd rs

f dihld (srnl, l95l) and *is, rlt.eture, ilwrvs Luil i'r I duhn

lldvt)a ttuttutu nxlr n\. Eal ItoD Indog.\r rhs h6lnq$ liyd rDd helme

ddtr,i'r rl,y sguning rht lrishsr i'nrrnrnou vt'lN or this $rrtn Rhiuh 'a rFi'!i 22* orthe



lllll imFn|no. value This wa contribulal tv alr tie th@ u'mmunirt nsrande6 Apeirllv

thcenopyu'verugewhiulr*6nDreihltr'14%ofrhc!'lalhsh^eoGcover'llBck)we'sl)|ts

scrd (mlt.dively ntc turilr due h |h. huniJ ulif,{e and shrde €rldr ol rh' nsrhv Bvi*

d wcre he(cr rtrited o sullod thi! llmt(Amarsi'ghe sn'l PsNdN4 1932)

Agin, 6 fi the row 3fo0s ol 6t R\nn tei^E ttd' Anfialiuu 'frN

ol('aoly tal('wul 7 aa,r/kru' This s'nnll sizeJ hdb shoss renDlrvric chiiicltB 
'fl1 

is li$d ot

Jry srF6si sddt $ils l. rhis @rmunnv O 4fre showdl th' highdr d€Nilv aftl hcquduv

v lcs (Tahlo lt) !e ( ils cfticie rcnii Mive m4h|nisru borh sexuil nsd v*arnvc ns

ahmdr@ on ihs doFs i! al$ &srdql lrr h, lhc llr4o!& rn a [rgu nu hdt or o0rtr

DNrohd rl(u r) hirric in(orrursnca lDd rhc lvNil'bilnv or srikblo vril onurc /ral!k'

d./r.crrirrir, lnthd lixlder g's ^! ANto ir u'Msit r n'tb wae olhcr m4hds 'f high

imNrunoe vatlc. Andng rhe herh,wu v.sol,tion 6 weredan6ofhish ixldcr utue 
'nd 

we

! lrdr v,u.* 01{tdn'n b rhe grai.g 4lndt Thev inlhdsl T'idthe'u C dudtld

Arlt;:la .ya@nthu, t ulftNottit gil'o rcpdLtu nl Ctlzntt niYxr ARthe' pl' *nh

m$rionins h6c *6 Or,/li mr,tr drlr' ltatainerl.urmprftrivclv high i'nFflanelrlue Cf$le

lt). ll e('ws well u.ds th. Dldl c.no0i6 dd bushd n*ll, h{ausc ol$e tnt*lion lroB

g.slirg (J*!ic lnd Fudll4, 1930) o.rnic!/.r! rprdds bv $nnntsad drllor !' r'l(nndllds

and is th.Gturc rom'n,nly nL{ wirlr ii wq tx'n$ vrils lr ws rtnnl oNu!trnu ii 'll 
rhc

conmuniriA cru{trhr& of lhe trl0ersl.p6.
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Tahlu 19 sourh-ti'cing, Lo*ermd$ Sllos Gpri4 vcsetation) PhvrBf,i oei€l tnrihul4 of

D t xl d uu' J w I tl u 
"I 

hu Mtu Nn n inn t!
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2. t ALl, VDGX1AT()N

MAI.LOTI]S. U ELIC| EIIES.OXAZI.' COMMUNITY

RtrnniDg dl rh'ng llt avinc fiom thc hdc dl rh' $dlh ricing mnrnrdr lnd

uchins upr) l0oo m, the heh w4 t$wicJ i! Mulldd (lnkt d 
"!'rJ 

oommunitv The

!lot6 reru ncrli(n ro {aD md.emaindl oNtlv [nd* rhc sh''le I

The ommunny ,6 no6ricrlly Ad and wd urmFsgl of onlt 2l sleiA' 9

.fwhirh wcru ud'dt GanL 20) M oN Pt tllqlgdit, * i. att \rthd lommmiiiA ofl('w'r

elcvdi0ns, [00$rrh€!o irrnr rrl]trcsDent homnor mdinlyiltr!t' irshilhor vr['soltiqpcncy

r*rdu.ene lder cotrisa havi'u llrge unonid onesuth

I l9O m *i(h 105.m CBH ginh sizc rnd w6 'l-b.rruhql albvc

and c 
'py 

qNcdge. ll !|rtndl

1..9. speimcn wd oltscfldl al

,r./d.'rr d,,z Jr)wud rlE hiShutr irtrNn !e v ro ol ill rlrc dtrrbby dnNs

This high trhc w6 unributgl by lhc tnre s'mmunnv pdanuus 6!ei'llv thc dcBnl'

Al 
'!r 

46* of rxe (!d deBity wd .qrtrsi In rL lhnt. ttDtrl (l',21) hai d$crilul ii I

lrcg i,N rhnrh $pnici.g wullnN lormin! r den*c impendr.blc grrtr[ h viclds!gxxlih'c

ntr which h is ohotpql lr€{uddy in lato fall, th. DImt sptuuring llck ,iom rhe cut {umDs in

6rly s|trn'!.'l]rc plmr rt('tsA itr ld ain, ser' ('arkur, 1956) rnd rhc riuil\ n' ts i"

Decc hsr. Sincedc nariv$ url lhd drnthcftre rhe riuhscDtrld 
'nrrurs 

or the scdl\ sht! verv

tes s4rlings wc'. noricul.ll rwn'duccn h€rd dnly vcgerdivelv r Idorwhiuh 
'nry 

ldryulverlliin

is qclulivu cu.ri'elMt in this ru- Stqrn (l9r)ha d$ rqxnqlrhis plant iiom AmbclN

l).rwrz wis tuui! nNrly cut,"tl clD|lpdlis rlru Dr(ntrin l' .dotrrlv bun

dlcti,Dod fir liEl wood erlruorion. Frah nlMts were snn,uriru inn lhc utrr sur.ps whiclt

inurdul thudunsiryanJ lrupcncy vlludhur rhcaa'ly u,v$ rddrru lerv kv



Orh.. imNna wuxlv plrnB inuhdsl J ulhetln' t;u&ddi' tta wr'

htutuna iau, Matt ^ 
n'ltutux rntt &aria m^1riu'

Amtng the hci'*o6 Rorr ordlir dtat'dd'd lHrnE a doriMm en$'r' rl

u rhu lo{l ovor ,{rri/, dljtNio r' irs ul$e comlletitot in this u'nmlnitv' bv havinl ! vcty

tiilh lllu€ ofde(itt:lt'nc othswi$e ib fBluency *d slu tuann u udrltv crvalgt vNluc

ouch lss lhr. rhrl of rh. ldtur' -|lte $Ui valus ol Jo6iry d' 0 '?rni"'a'' 
n'ry h' driburql

k,lhcodin! dl nhding ctt*k ofD.v,rd'r4 ud olhs modvtlmts shich nNd arved mcnv

dpen hrl'tus suitrb|. tu is ocufttrc! lnd snrwrlr' I'rr'dr rr vl|la o' all 
'c 

(rihru\ or rrrc

cdNnoiry ol Ad)rd. d,/d *c.c v.rv lr* irr fiu rill v'Sddir dDn in rllo $pri's vugdrti0n'

Thc rcsr il nrnrssl (' dominNc tnrm NmotSlt theherhaodn6 sr tr€ *rs trol ils efticistcv

h opc hars vilh the sib{n,. On rhc €tu.rt n wd ntha tht i'efiicicncv of Zzftla

d44tl8ro, rhc hcft.cdrus dohitrrnl oi rne $!rln! vegd nrn, (r do e' anJ which dl(Merl

O.o,ftrt!/4, nr laln the lln minunce Aiorhcr r*on wd lhd lsse' Nnher olda'rs rhd ll'e

trll u,mn(y $nFdal Ju€i,, *hieh O,?'nkddl griMl m'r'indt

'1lrc rdr.r ruho.lkq$ 11(ft q'NiiL{ olliv0l'rlu\ il higl l)dt|ld'lu vilur

rrr! vdq rheEh.c, ! grd I'u.* of dr4ti.n to rhc sru in! cdtlc Anou ftc lqs i'qrnlnl

sluis {cru .,r/i.d!,t tri!/,, Dl rlll,.ru n''hu*tian cdrtl'it ktin O"t!z' l"tud th

D.trotliu ndirlun, Trlltltllnu hlr!tu lnl Polrsfl|tun |u|or)\hio'ilet
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Tal .20 south-licing, bsqMt SlotE (hll !'gdtnn) Phytsinogi'! trrihul* dr

Malttu!-ttdl.t et Altlit @Matrl
:..... j--- -: r" i:i: ;:;... - ;:;:'. :r lr --... .

.ill",i*..i"" ic r.ii'''' i.ii
,Plfuryfu

c]4y'P1|Nfr|'b'po'22.12
c@fufuh
q''adn&dds 0.6

<r*tu tu rrr
tuwr[ @tutrsa o.5.

n{s@w rw,4^rud n.rc

loaDl$lllra
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B. LCIYERII.OPES

t. sPttlNc vEGRranoN

MA II,OTU S D ODO NA 8!r'TE EM EDtl COMMUNITY

n strchd bcs*n lo'|o m rnd l25o m cl'v{nft Th' ltil Y4 3ttrlt k@

wnh $c towBt nscs .8. ol .!Il rn d.v rd |ne hi8i6r n4@dr!' or 3ilr i! 
'rl 

rhc

urmounnig, Thc .l4lrid.l usludivlrt rtl e iuB qn'd* wc hig! whilc *lciun {nd

n.gnsaum q,nlenu 6 e.ll s rhe o4ric rr'.ttc *q. nslilm lG DH 's Nidi' firlie 12)

Th€ !rd'd us to* tu rsl'um vrtin3 bd@ ll' ' 30'

Mdld8'DdltuM'1,6..!0 Mltrt, oDtr|nsi 3 t snei6 l0 of which r@

*urly CI$l. 2 | ). Th. t.'s of hrvi.s rs nuils of lldis lcm t' lie in ill l'rw 3:rudhn

De!cd.g., lrD orgric m.tl{ rnl havy gruin8 ud truq'llnB p's$e l'{m th' u6l

vilr.gs, This u'mmnny eE .lgr me dFsal t' sunlighr rhrn $e hus on' which {6

3nlrrdl alnDr in th! r$itu fll ws tirly $d fft' humi'l'

Mu otw fttltn Nn .MEA s ! &miMil 'r|r)6od 
rumhcr of thc

q'mnunitr. This t . li'llos mtisurc g.rti{l r l us, th'r'fod vsv srf,ntn ml lurlrirnt

Hr tdn|xni, or n!rd.i.l s.tq q'ue rnd.hrcd ftun drv 4lx6ut 'rs Alth'ugh ir h

innuN h sdins it L ctr'lll'di s I lir€ un Ords lgs6)- Thc drd wa l uti tultv

reEd4rting $d .ll ginh 5i4 d.s w.d Dr6dr 't 
lhs l'w rfti erlrf,d sn'p6 hid'n3 rr

iB hiShs suD$iod 3t{6 (t bl. l'r).

Drt vea vt!.dd. th! &riu ihdhbvrunhlr' g Nl nqx'drNov 'cmro

thx ttie lnn ol rirt[,rqP.ab d!. b dl dE $ro 4nn'nv firibdB Tn' snc Ya tqv

suirdrle ir ns rcteisqn'n $d gro*rh s indl4el bv lh€ Pr$sru rf iumdns s|nli4 rnd dl

of thc gidh sitc d|s. Th. Prrnt sonNB e.ll .trl qni{tlt fnm $o cut lNnns (P'rrd' lt56)

It 3qns .rc a|s' vi$lc rl ir is nn grocl uF n dq{r hv gtts rt the tin' o' sutity Th*
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Uctrs lfigcl y acsum ti)r irs Prevrlcncs in lrcrN ot il5 ocd rrcncc. The I lmr however d4rcaul

lbnrFly in rhc vicinny .f vill.gt duc to hund inre.teEncs !s mrmifBrsl bv rhe p'6cnce ol

numdous cut stumns. lrEza./, ,r!rr..! mt rh. led s a domin.n{ nembur lilm anonglt rhc

hcl|].cEDs pfanfs cros.ly f.flowgl 6t Oxtlb c'rlc an Alttu nlh thc ddnv of rhe lds wa

8ratc. and the n4u4y equ.l to lnn ol thc lord.r, th. foms umc o thc foEnonl $lclv

h4.uic of iB l{gc smty @veQE v.l!c- Torakcn is t rhibmfirs g6s d dryish v'ils

(Bor, 1960) a cm semindiequichy,lik. nanyoihs grd\s, with rhe avairabilitv or 'dtr'
Ir i! N pcrennidlgrN wilh cred srcN a l ex$nds lmn lne {uhroPi6 to the temncdle mneol

|a*lsr$(FraruqlNndQur*hi,1937)Tho!rNPrryrmiDIrorr,('olui"rl'thaldruuliin)sutr

onculdion ofthes,il (Tiwrti, lS84). Co.troUc4 srulig hA a ptufilnd tositivc dnar on thc

3ft)wrh and dcBiry of llardrda (Asnwd, l9&1) but ovorgnzi.g dar4s6 rill.ring and drv

m.(u pnxluction (Edn'na, 1935) TlD I'lul lu\ r wnh 4ololioal arPlirudo cli''hnu tr 1330

n erev{tun (Sret.d, r9?2).

Or!fir .Yrri.dad is clsely N,ci4d wnh sh e n nx'istlrc {Chllhi c' r/ '

1t35.) ann thse wuro rm0ly nn'vid', hcru h, dr thi'k ctnorics dr D }'Mdt a'd

M.rrilirpdarit. Orhtr micnFreliah wc@ .l!o lovidql hv n)!ks and hig houldcN M bil"/a is

$hmor liom plains b 2450 n {slcw.n, l9?2) among rhe herhacdn's flora 6 *er' gra$ee

which we.e lhe mdn v'urce Dlartraction rbrrhu gdzi'3 trngularcs' Plmls nothn hv the qu!'lrds

eere oto!\ll linbat[. ltdbniJla lcoltutl! ctrksa olt.4, adM aMne, c^tlaJllttLt

Solutut ththocarP@, addle|a ctbpo, twtuta elltatottu amt Brrhttis /r"@ Mo!' or rhse

crc nlams Dl bidicllly di$uthdl lnd ov.rgEzqi lild (Bcg 1973)

A srtun8 *ind btew fiom nonli ro &Dlh d* to which {hc liavily gtudl, a'd

heneh$it Ol..!.'rusttua.nl SeEctdt thtz w ltztututhiano xcre n'unil ![N'lv anDr*d

b rdts on e *irdwa.d sid6 ,lca.ld u 4ld. ws dso sh.n sarurc'l $d dtfrtrmql D 
'r@d
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r,16,{, e. nalt r.gdB rii! LtiL oa !s! qllnt I d Le dd' ltft o€ rdt'dtcl

In - bdibLiddds|Mbd..Ol.r4ir. Su!ntt..rrd'/l t&i'pdi''

tm hdtt tb rts of 6t td ?l 6 CA{ ct drlrl 
' 

lzr0 ! ddri! -l ' tu rrrF

ldtE {a rt4,{rrs ra4tL *! L .- r l25lt t 'btalI' 
oit ialdd tdd ttctt

u! oolu b rle E iar F$ddc qo oklt<dlcl tl th! tMd nrn ut F '!
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T.blc 21 gdh-F.uins, tr*4 slors (qring vrgardon), PhrtqEr'logi€l altribuB ol
Mal I at 6 -Ddlo aecrhe.tdo @ffinairY

i- d 6d-
fu"""M"^

.tdh444 n^vaqtuB r.6

Mtuh.tu tltutq

Pol,e!r||l|t4ucl]|oIo.2'
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2. FAI.L VECETATION

MALI.OTU S.DO DO NA EA-OXAZ'J COMMUNITY

Malrtts.Ir,h'Mu Omli! Nnnnhiry wb d pDsql nf 12 *(rlv d 16

h!'h&L{tr\ $l)ouies ('lr$r2?) was do'hindslhy Mdll/rrlrrli\u^i Drtlrntu r^.nv

Md orarir .orni.'/dt! spei6. The dodi@|s ln)m ft. |re. ,nd shnr[ vorc rhe sme d lh@

A lhi0k vegetNtion dl thc dominl wrxly nllnts, int.^oersql sith Mqilnm

n'rkb6, OleofutuSina znl SoSerelh lhu wL br.\dr.thitiava noticdl al .ur I120 m

dlcvari.n. Sotoe pl rsor Cdrlr drsralb ltn Zotutu,xrltu altu hld gn)wn inhl g.reesir

fh! vilralu szveyrnl dtre r, 0nns&,n. lbkttoit tulitilnltu tn'l Rrln\ ?I4aIa etk tn[' E

Somc bushy pl.nN of Cdrlonolc wce rl$ ndi0d l'{w.d. tm ard I lm n

shown,s l rnhcri ns !fti*N. O/d! /zr.!rrk irrt$rdr,t.y d hdt sl!'na\ (lirker, 1956) htrr

*n he cold condi6ns md wild wintea. Howcv$ undor ve.y dry $ndnn'nr, or on $urh

iici',E rl'!dr, id clr{t'y rurJhs vurt yn l kl vury lirrlc iuns i'u su. ll'u t,rior 
'u!|trncs

l(amy, smly l(,{n, travely lo or chyey loam, oraanidrlly, rilh Inr saline {nd wcll druined

s,ils hlviDg l(* w{.r knll (Kl'rn, 1161). lr is bn)ss,n hy gflrs, $trl(ls x\r.du nn s in

,hich ac il asumcs aJensc shruhby iinn wir[ $rdt ldvcs (Tii\'t, l92l)

Au'ng rhe herhadus flon Oralir .rfri.r/dru k{k rhc lcdd a ! dominad flut
.qtlaci[Z ntuela uMtuta of he soring vegdtidtr.

a.".,n dtd lvoids hoth complcte shads ann uo'n0lek €rtoslB a.d thriva

wcll in a mosaic ol li8ht ann shdle. lt Aows eell in rohr ttrous vlil hur .n wjrh3r.nd wrtE

*es ofslrtrt dur{lilrtu. In Dec.mbdr thc rainirll ,nd bumidnt incrudc whilo rhe icmferarure

ir h's (Tahlc l ). As r 6ux or rhse rhe evalxtsrlnspt i()n $glons v$, l(*  r rr'c slnr iinc
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d. docLldr ds he t[.d d*t k vd .ltod|| lttt !n di dB r dl el"gh! dF

luiltnatli$of oooilddlc..nhrtldlb.t ln.fo.t fllcofli'r-i'

! . ltnbnr tdb i. t cn ol9 lt|l flrdb Gtlr 2).

oli4h{buc d&s orsm !lti$,86 w. Mtcnl' trtt WM,A.llantM

Idt*', rllt& ,ddd',ln IW ddd! .|d ,rld@! adryliida. &E !| lh.

hab&B .lttdr oa r,4i!f* (ltu4t, l9l) tL. bit 4|d d l||r ttir It.|t rt



Table 22 Sotrth-frcine, t M. doPos

MuIk utDtxlohncu'Uulk
(fau vcgctltioi), Phytosociologicil allribul€sof

t::,.-t---5:,::..------,,.-........iJu* at-

qlbaP4ar ertutunu o-2 o .
(trdt r tu1r14

LtF.a ri*d
Da\'qun^rfur^ae2.&
Ntu!tu bi)nqq

tutp^pnpd qiba5 Qs

s&! led



I. SPRINC VEGEIATTON

P I N U S D ODO NAFI. R U M EX COIAMUNI f \

r('mat[ut l24ODn] l34Omcl.vati('ns,rh'v'0allql dls cftid olT'fr dd

Taqn villrgcs was vory ohvlq's Grding, ndrpliry lml alvrveill liolwood qlracrionelt{ls

wsc vsy .ptrMr iD the rrs. Th@ bioric intqfdc|B indrce changB nd oilv in |,!c

vegeidn'n iBelfhut rl$' i! rhc 'nilnldvin'n@is 
,lri.h arc inhcr'nt undct such distrthancG

(Ldl and Drkrilc, 1934) As srq[ lh( &er wa orchdd] fion snmpnng

l1u srudisd ldyon d'is zone lurnt vu'v ss|l 'rtrli'u 
hu-cctr l9o-45"

rlrlx'uBn hi8h.r q n 4ain b4rrc godq Thc s,il ws ktrmv sdd rtd .uidic lB cl4kiutl

$ndrctivily, cal.ilm dd mrynsium q'ntcnB, s'dium ab$4tn'i rdnr lod pcrccnr s d wse

the hi8hdt ot all rhb ummunitid while the exlium c{nrents wcro vsty bw Orgotid matrer

o,Dtctrtr wurc qun€ hiSI (l|hlu l?). A lighr sn'w lillo$urs i'r Dccutrrl'd d,atrurvl'!rrlr'

smw DeltJ r*rY quickly.

Prtu*D&orutu'fituP\ emntrtrirv wds donri'ddd ny I'ntu' n'tbur*hil.

Dtulonaeu 6.oM 
^n'l 

tund h6tdur' Ofi af tht slri4 sDDu.ilia thir one !'rsA$d tne

luwr nuNh.r uf sr'*iB rd0renrql by 9 w{y lnl 14 hsb&s,c plads Oible 2l) This ud

frn only dN h lhe bnrir iN.rlureNs rctirrsl u' $ov. hut miShr hc relarcn b daPhic lad.a

including high con@rrrn'n of{4( which hNo hecn shown t) bc ol considcruble nqnnance

iD dddmining rh. pltsn lid urtrtFBnion oa!egd{n,n ofu td (Krv i?tr'l 1934b)

75

PtnN ntburyhil ts'l z lu'! a \ dnriunr N.mhur of rhc lttitral vegdrrn'n'

It suhdtral Mall.txr /rilt rtrrls, !tu her treo dcmhcr, lrgcly dud ln lls hiBh vdue ol0rio0v

$ver. P..otlrSrii w$ rcDrscnGl by dativdlt few and youngs pllnts *hich *ere mt
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unihnly disrihured. Th( i! mlnifst.d hy connstdriv.lv lowdr v,lua ofthe rhreo d|ribul4

than tlr'ru df the uPP.r sL'Pc.

Amng rhc shrulihy nmh6, &@d'a vitd{, oftrg.d a a lmninsc' Th"'

,sre a l.rgu nnmher olinlividuthof(his lhnt whicn r.re evunl, di$rihudl a f'd soprudql

by |he hiShsr vdloes ofdcnsirt.nd irequancy 6r.ng lll the wdo,lv specis. I wa.160 tullv

Egcoc.aiing 6 own by the nrsc@ of numqNs saplings Orh4 *xtdt sp4iB of l4q

iq'dl||trcu v.tu. wen ,tdtdtfia tlea vt- btu'r1il'io,a, Aohcnr lttiun, CdN q$co Nt

C"rA,lrrrla. All rhcsu slh'wql cfieds ofbnni. i'r!rlurunuss

Fnm mns lhe hcrbNB)us llanls /&ad /b?,xrr Drde into !runinenco

lqcly bdnnsc .f ruhtivul, lrig h is I $trrll q*r Plrnr rf snh

HimNl.yln kact asccnding u o dr ber{nd .b.ut 2000 n hur k mre cohtun , lne bae of the

mrtrnrlin, brnks ot $rea !, crrck$ ofrdk or mDng lrnc nt|{s (Srcwad, lr72) lt {Pickl,

elonizadry r.ff bols, frahly mrde mMrlm{ts ud minc.d loils (Pa.kd, 1956).lnrhis

ommunity ir wB rhu.n.ntlt pr6ot in rhe vicinity of cl*tings mad. by lhc inh.bnau,

pdicotarly in tlp ronc hsps o. cracksofstoNqdlsrhuu lllo wirrled litritsoldBIl! re

ailyd.tosir.d hy wind.In drpdimenr, Weloh (1935) tn'nd nlrncn,B gdnin.tsl $cgllings

of &odr ..e@?/r (m a\stirr.d spei6) in c4tle un! Ttu 
'orlm.c 

dr &rdrrerr h(c in

rhegftzdllrds may wcllh. N{il|ct with thc taen.eofcattlc durg, The ttlanr is. nde.nial

with rhlzorltNs hascwhich hctns in r.tid coldi! n)nil ntr)scs ir$ roicrldoNindco (F{wl€r,

1932) lr l)('rrirh6 vcllir $rins buroU rnd nErorc hdividuds Inry,Bnr in rhc rlll.

olher herMusNs planrs 6l n'dc ih'tnncc wq. Catnank tuln, CV.M

nlwut, Cekturch ntlhoull4c, Mltt@e4o b|lo,., Otatk mmlculato, Crkbotopn lcho.naathut

a'l,J Ouotlu,a a^tu. ANrnB the we nldts ,rJ8. brotteo\u, Sutl'hltm [dtotut. Z.rph6

nundont, ldua cMaru tad . big tE of PAe,fi drlir edd in hrdql-



Tab a &r||h-ffi{r rai . d.F (tl.ir vlaadod). fi'ter ||id arihtt6 (tr

,lBo.&.@4d*r or lltt

i-a *t-';i;;d;

c,DboFoNeiwd]|N

M,n.oqk]d..

Dr*r,clrrlb.

!!ca!.sll!l
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2. FALL VI]CEIATION

PINUS-DODON/|EA MTCROMERIA COMMUNITY

Th. lr,mmu.ny d,'mindsi bv Ptud rlwBJtii t'xlona& i!'*t anl

Mkratd! hilhtu,tts trn(isticnlly Fu strPFnlng.nlv 22 \uius l0orwhich**eq'ddv

a'd the ur herhacd,us Crahle 24)

'D!c s'il sas highl, d.gradul Ctrlrivardd dn Dll"s rirlds wgtc uDmon in

which cnrn'n hrd Dlryr! iB dc Prutcr tsacing ol $e liEl'l wd not dono LrEe sron6 or

atrk tiEs wee l xert hdnql artDnd ftc ncldi ftr the Pu4xs. hr weu unahle to ch4k rhc

fiow olrain *der aid rhd urnseque.t eftxion,

Tlo urnmunity dillordl lmn fiu cotrapmdi.g sPri.g qnNuniry in the

hcrb4urs ominlir hcmhs only tnen M Ullota r+|!cul RaMr 
"adna

M.rillrz wds reDrcsentd ty a hrgu sumhct ol0l ! which wctu lltrst€red rt

nld6. Thb pobahly hints d rhc nds.ic ofmicnrh.hilab Dreviling on rhe site Trailing h'hind

sere OtuUt..tiidttttd !n1! &-honolrr' The l.(sr,lhoUh I Frunnirl plad flolrirhin3 m're in

snni!rdhcrrhsrnll, v$ tctr{\c ulhyrhereiu s.rlhr\ni gvugcrcri'rr lrntn ntno

imlxnrEelcltd!! t. a high crmlt bvdgc v 
'e

Olhd hurhs .f dllrilcly l4s is!n^^te sc0 Am!.u lbnltitttit Atitlida

cratutth4, Alia ah kcitrn, CAnMbis tulw a Diclbtetu ,b!ryhturo.

Son. uxiy Pl.tu, b6id. edb"tShil, Ma dut PhiinEnsi! tNJ D.,it@.

inc\tlttl btbeth Uchu, Dtlrttcali! sdlicillliu, Ol.o JtflQhtNt, Ruht!.!1lilrit:ut tuslrtu

thru w. brdNlrdhlutu lntt zztltt r d/rrla .^ll lhas wdo I'qrvilv hrrhc.ol grudi 
'n'l

ANlng rhe rue plad! DArdlrchr. hlllit tuu ctrit atet^lh lnn cltile



a,

t-L 24 gxin-t.il!, ralll||b tld?.. (fl| vlgdbn) Phttsiolod'l arlhul| of

PtuAet *Ui.*.'4oryfr,

-:i.*iii......-...1....... 1*:........1........1:l:---....1:!:... 1:i:l:" "1:Y: "" "

a@dtu
,&*6et.4tu ..r 2.c

r"ts.r t-"'*,tr'.r t-t

tttart tu

s4t-!dll
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I, SPRINC VECE"TATION

PI NUS-BERBERIS-GE'./.N I UM COMMUNIl'Y

This oDmtrrlDity o0cuni04 rhc u[I.oo( sloDu\ 
'rrlints 

bcro4tr 15'10 
'n 'fr|

l9O5 n elevari('n culminati4 dlhd hiShar Psk clllsl Cish'rSar rnd 
'as 

dominstd nv Pu!!

mburshi| Be.bdis t cim nn c.rutr,t d.rl,rm @nnunitv.

The sloDcs terc gcntle |o sregt. Thesrilwas !! y l('ao tith the lotrest vrlues

of erurati'n pclgtrgq cld.ic.l q'tlludiriiy, c.lcium omcnt !'d rniun lhs'nion r o

O'grnic miuor q,mcN we.e vdy high du. ur fie d.csrtrlari(n ollhick pad 'i nin' lidswhile

rh. m4NnN {nr48 rdc d$ vcry hiSh The e'il sas acid io ( uble l2)

Th'&nrnunnyloNis(sl.r9 Mx'Jvinl l0 hulhNdrsnlafs (Ilhlc25) Puru

/aJr!.sriir, krhelcidtidnamn$lthcrrhorsle slraom.AllthelhreecommrnnvatliDul*

q,fihnul iMdL' it. Ah'ur63t ofrlleimFrhktv Exfl 'no.utMn97ol 
rhknal shqle

c.$ by the tooJy speuiB wa \rntihured hy P z[r!ryrii rl' c

PineaDo $andl d rbou( l5OO n elcvlrir)n.'llrc lrir{ic elldr on dB margtdl

lldrs wa quite 4nr.ont in lhe f(tn of mant hoshy d.foflnL{ d lumhsdl pn'c rIB As rhu

ninu fi'rosl ll'ickeN hilhur !t rl,e llycrrfpine neqll$ {onr oi insc$i'U $ncrimesunro20

cm d4p. Pi6 *dc li ly egcnc.dina 6 ilniaBrdl hy rhc lllB4F of n! sous ethngs

PlldsolalllidhsizccD$es' !in3botr@n 15crh I3ocorCaH were rcpr*ented Howcvet

rhe m!(imtrn qmcenrdi,D ws bs*cn 30 cn oal 100 t20 r'n CBH Gahlc l?). Thc steP

slons with n,undqt sptrB, lumy :and ind n{rouss'il, hBh dr! ic naru. a.J high noisr''

raintill! ue raponsi[lu ftt rhe r{mdtrdnt., genniMtbn md rivotr'rhlegruwth ofP mxdill,l

ClRtr't, l92li.trd Prl.r, 1956).
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Tl! ntul n[mbcr of pine ts pcr hcdde w$, how.vcr,llro k'we$ N uno!.sl

to rhe n'dh and 6t f&ing 6trcb (Irhle l7). B6ide rhc alst tlfsl .nd thc hiSh bioric

inr4fi&nce, rhi! lor trsrb* ot nl |l may t'c .ftibured l') ll'e rhlcioe or urdors.rcv

vegeutn,n, husha ot grds trlu{b *hich. oderwk., c.uld hN. acul6 cakhm.N placs i(t

lhe ri'llin! tioc soqls (Tn,ut, l92l), Thc Fescncc olr rhiLk t ('fnnt ncells P(vql !' hd

ddulhind€ n& to the grrmindidi d seli (&rtcr, l9s6). The pr6cncc df a lNcr numhd

of0ind ratii.!srtsks ofd im'non\c iNreae i. rhc hi,tic i'rlolrur4ou irr lhe Hcil last, r lrcl

*hich is li(hd sup ,nql by (he I'rsere of ! Nmhcr ol lumh.rql and dtlormsl t6,

Fr.iculudy on rhc ouskhroflhe rbtat, aet dir r.tlrt 6 dcciduous sl)ring slrruh, l0pdtdl a

aJo'ninrnr toprslntarivuoatheshnlhlatur bur Dnly *i(h lds rhrn r'nB lnunh nnFdmcc vah.

a\ rlu of /.rur!r!rii. h r.s be srofbw v!h'c dtdlnsiryi"d very ll'w valuc ot cafr|ty

u'vetugc, a.ry.iu, is a emmDn plint or srcet .!e. hilkids riom 1000-2000 m (Pdte., 1956;

lnd SrcwNn, 1958). Ir is not valuql a a todder nl.nt hlr is crtacrdl !s ! lnel wood or for irs

i!ncor t')itry !tr't rcs\d(crl

nlih. Onc o. tw. rhi.[ i'ntuchhle lhick* 
')f 

srch largc rize 0lr s of r./).tun wcre

{cdunre.sl ar rhe bae d nsr rhc r'n of rhe hthar pdk. somc 0Irl$c ddB wer. atx'ur 4

n huh virh rllni 20cr ( lrll. Mird wnh fts, rwo.r rltra (lkrrl /2?r, ncas *j(h ll0

130 un CBH wcru eN'snt.rlrl.

Orhs N{inrsl roody sp4is were Sd*ttutir thto eir. brut!4tht.io,

tunonuea i{a!a, Mfain. ulrLuao Clckatk E.awol.ts, Mallnas phillrpe$i!, Rubrs zllipticd

ltrJ trtu ltlttltr'(. 1 l'c lN sDsiu\. rl(Dlh wir[ vc'y lillc i'trt)orrr..! vntuo, is wa(ll

ehr&l!ri(,n hero, onlt 3 sp4imons olrhkrlarr, rlllq* rhm 5 rn cBH wcrc ercounrFen which

wer.allhuvilycu(Nndgzzd They wero rhus btrrby rnd aDprgr d nr n cks. O.J.tutkza eas



Simillrl, rhu imDo(mco vdld of M.Dhilip?ersb at\l D.t|@v varc lljasrlctlly

dlulsl in this gDnuniry pft$rlil, du. to drd sh y snurrn,n pruvrilin! hsc rhdn th. krw

sloDd. Thuk occurctuc wa .ls' .dqsely .ff4s1 hy .he traeM of .hick Dift li[er rhich

hi.dqsl scql glrDindllon.

(kruni@ u.lluw h61ft &niMr fn'D rNng$ dB hurb@N strtu.e. lr

is I th of (nl, wet ,l shldy tlNc4 olhigh dtiruds.  lt rhc rhre unnNrniry a|lrthur6

onribltql hwards il8 &,minmc. in rhk o@uniry,

orhs hqb&q'$ drd, ot $ne inponlncc vztne wqc n'.hcta aM ptu,

Allh rdttcrloba Mttbnd a bilotu,

AmnSrheretrmrswclncJldqlottuaia I'nbaa, ttuid.oti@.tn w,
Dewnin Mttnotun, aetberu e{tlpttu, veth6Nw t[urt , nvh! lefbNtttta, Erll?tun

dpbw, AuUI.jt d^N, cat . clqaN, <ltc tuh.r F..irlioirltt, p{t1trrd u?hrlo, FiM

tt4Mu, Qurttd kkau lnn Qllu.

32

Dot endn'ntcred Dn rhe nonh tuuin8 6l,eut, wherca.il, ? spqinens r)15-10 cm CBH wqc md

wnh on |hc st fNjna spet CrrbE l?).

Numcous sm{tt ud t.rg. lncimeN ofph@df rlalltu w6e &o tiund s@l|srqt

i. rh. r€. Erdier srls Ontr!, l92t; prt.r. tt56; md Sr€wrn, l9?2) hlvc rle, qrnd
iI trom d( &*. me pl.nl w4 most€De'i alongrhe wrrer cou.r6.
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Table 25 Soulh-ftcing, UflDr slolA (cprins vcgekttun) Phvioq'uiotosi€l aMbut€ of

Plnu*B.ttt eoetuniurt $hNnirt

:i:i;ii1.........1.......1:l:....-...1: .....::l: ...::::':l::: l:::'
;;;-,,,..,,".,

44e4@

^4@b 
lqnt\hro

.t*tu tu'yh.

Dt&,,turqtu
Db|purultb4raw|rz'6
e@6 lbn&

Fll4owaltlh

@fr{qg44|it

rrirMb qndo

sips4.!!

?|tib LPtatund

|lfud|,e'cs





t5

2. FArr VECgt ltoN

PtM./.g8E8t8ir9(,xllls cof lMUNlrY

Tn Pkut'E rb.drAqlk qnNiltv tltpndl28 dlfferuil t|B)la' 9 olwhhh

thl.rhrtdr rd.t tltubn,dnt n omt'ct gefi! d'a tlaott'

|0.6G cj@iht. ed, ddddd., hGv.., ql*.d ddi,td dr:t&'td t t d@lrEt

n!6 tt. rtnE6 trtd. All tta t . 6cdt rri\d6 ddto||r.d bw|'th $it' &t'dl'

al\tu, Ca.,{fth.Annule tat Nhffil4rltd! *e rMl otl'd hdb'€{' Dld$ of t.n'

di.t L OLd|ltlY.
AmnS r. h.rbDau pt!$ w$ lnc|xd'! v'rbNcli't d'qna' Arxotat

ttutdlrtb, d curu tutbtu.
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T.tL 26 &d{.i4, u!||c dq- ( I tladlonl PlttG'doloSiel dtihL of
Ilet&t at4dr,c(||nlnt

ir?..?jii..........:.........1:?:........i:........11:.....-i:::.''''.::::9:"""::::''""';;;;;;;-' i.;i
ttu4w'e

&&*r|.rb
c.f.n dtu
cMEt.bl5*t8
en,'.dta'
.t-rwd ,.-.* oit
cy.,i'||.tb,
!,&itsd,xr,rdb ..'!

tJ@,rtl,,,a t.. t .l

EU-Elt!
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IV. EAST TACING ASPECT

me mounhin, oi tlE $t of uhich Cilh.r sn is rirudcd, turB rowdds ih' nonll

$nrBh rhd m' .id c.PA rhis sftd h sm d ?25 m ddnnm 
'nd 'rh 

{ C-6h3r SN' wirh

l9O5 n from lh. csl. As {'Il'o$dl lo the @th fdinS lspet, rhis a!41 w6 @ltr' gr*nd'

more hurid dd l6s uFBul A liv CuiNr hurs wcrc trls' Presnt h€re ndr a sarot $tr*D'

Co.ls rd {ths $in.ls *e@ q'nff,n-

E!!t fudnB asPd suF)(dt drroo communitiu\' Itu h$d anl t'p cononnniee

lad rhe s n! doninm m€mhcs s lhotd on ihc utrspotulin! s)u$ tulin8 cl'vdion while rhe

niddtc q'nnunitiB of dc r*' ans dit*l only in rh€ Urnd JonnEnL m4h'r In{n lhe

hudrcqn's srdum, Ttis slnt$nr thc n itrgtolArm6n' and Manin4 (1973) th{snih {@ing

rNpcds are ,tri$i.dly similor to s$ ann wd hcligllpdts Tbis!$p!er' likeothc*i ralrso

hwilt disru.bsl. tnnbering nd tuc.l turd .rtdtidn ,s vs, u'mmon. Md' n&k' slrddl

lhm rhe Dab Nrd, sot/ing in . fings lit MM cntsql diflctcnl sodl villags silu'lsl {

tl$ he df ru rtulntdn llug lhe mcotldl mrd Clhivdql lields' hov.vd, *ctc onlv a t@

.nJ -dre 'n ly u'nnnd r, rlE irldlc tft'n .
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A. LOWER SLOPES

I. SPRING VDCE-iATION

MA U LOtu S- D ODO N/r EA-m E M F'DA COMMUNITY

Mullituvl\n1.aueu'm.ncAu cflnnunirv ster'hql bcM&n ?25 m atul 1160 
'n

el.vlrirr'thoslonawcrcmostly$t*{td0inth.r*ecnl6al9'ddlhcleoperduthelwten

28"-35'C in ihc frrlh of Aorit. The eil es s dv lorm *iln a hilh t'tftrltce ol end 't{
*6 pxlly {llvelonul. lB lhenicd dilvsis revciql los vah'cs 'f sil'ranon n4tdtrgr'

elatri.il cdndtrulivity and cdcnN rnd m4naiun onrcns lrwasslighrlvauidi0withd'el('vsl

.r!a.ic D{(q codcnB cr.bh l2). cr4ing arJ orhur hnnic isrut

This q'hmunity $Pno di9 s,rr, rnd It h6b.cs'ur nl'nB (Trhl' 27) The q'nnu''rv wa

dninrtdl by Mulrtu! Phtlbl.rtls, Ddltud rittxst rtul lhah lL undh'tu

M.,'rilirlPnrb libl the lerd fn)m rhongs rhc 
"htresudnt 

{euies b, dint ol

haying high v.t!6 ot cs munity f.ihutes D.nicul.rly rhe dnopy cover' Abou!4lr ollhe

nn shdr $n by .rr rhc wn.dy t'lrnts wd otuihtrrsl hv rhis sneei$ tl\\nt M philiPPcnth it

a slklu n tu'iisrulovnrgl)lnnrsntlrhcprsseNurfqmnls'nhlcmo(trrrrsli|gw!ru''n

rh* andr nara r mii( \u'uhl< i'trthr groflh irrhi" nl!n'

aal,rd, vb.,s bc.ru domindr tNm rhc shruhh, lrvcr u€ t' hrving wrt

high vrlua of rhe lhree q rtrniry atribltg. tr Ms abrnddrly rcgene4ting as n"itatel by

lhe pracnodofa lrrlenumhq of*!0lings T.dlin! behind it sas I'rnhcr woodv ohnt' J!'ldlu

d/rdrodl, *hich wa al$ riurl regFs{iry- &rh thae !e ll a of lxrr dryish $ih wdlc

tl s or hql!6. The hrnur avonk kos.nd livotrR sandv s'ils (Tnn|p l92l)shilclhtradc'

is liDd ol cldyey s'ik (P!*ur, 1956, and An nyn)us, 1980) Both of thcm' especirlly

J-ulhut !a, 6arE Er4inq All rh6e chnacteriiid $ntibded |rt dreit Praen* and 8n'Mh



It
6ln-t vllt irt d to&. rd.e& d' b sot l20o B 

'nx' 
D'ttot' ot tld lr'

ut thn[tn dr. 'm 
t| e|' 2OO . d bd. dv '|| 

(S|!{'Jr 197')'

Othd sxnv pht s @nmonly m9| *llh sc hdvilv sruql ot lumbial

rd0hyt*, Th.t lfulltll! s4stah A4 w. hnMfrthl@' Auclo ttul$to' zl"P'N

.ffiub. Z 8ttttttld tt tu 4PdE tt ' dirt {t.' d'tur*d t'd Itdtv &' io

.€adlt3 In 6. 6 G.3; r!t8). ltt & .t ttro, |n' ktr'{ 'boh'd 
o' d'

d|||milrt, b r bp.rid 6dd4 sd of tL dr*r d! (Eor' l9(,) trddLc 4e lao D

tSdsl. 1972). h | . d{.d, hn l Frdd ttt' d|n sEgrE tti'oc &l L bl'hlt

Ffr$f . (Cq'., l9r2) i& h$ttl@6 @ 1{r lttt,,q watrk' A'jltt4ltt$ otPN nt



Table 2? Edt'lrging, l-owq sn'ns (string vcgcrllir'n) Phvr'$"ir'logicrl dtrihutq\dr

M.I| n*f,\!n4!tu"mm?Jo cnnnn^ttl

i;;,;;.; '. r't: !:l: ..1:lr:.....11:...-..

^|\'r.fuBF4

.t^tu^ btaN
aropn&$ onw.



2. FALL VECRIATION

MA LLOT U S. DODO NA A. A N SI'D)I COMMU NTTY

1^ MaltirrDotbwt'ltttel!tu Commutily rh' wodlv dominanls *cre thc sadc

as rho$ dl rhe sling commltirt Onlt fto herhNcsrur humher wd replaced hy 'l'*dld

.yrdntlu Gali. 28), All rhe $r& .omnunily rrihutca of t/'lrlld 4"'n'l/d nrni$llrlv lhe

trstodcy Nnd eruly !,vcr vdu6, highlv dntih{tql ro*flj! irl \trads Ii q'nriihltdl dr'ut

4lt dfrhcttl holbed,us @vd..l qt&/A! B. d4.lt ufiql n$ust oscnnial8rs (co0!'

f932) whiuh q'D{6 vxn an€r tu N sl*tis nl *tuLlt lttuniadddl ridDurs slDing n'anv

or silty.lty.nd mn salinc vlik (fiusin, t964),.1 .v,.n'd gnr$ w'll indrt Dl'cB or sl"nv

buls ofdriql trt llro N (Bor, l96oi or ntky $!nks (srcer'!' 1t72) whur rho fliri 'ris Dt

wincr rhe nxr $okea rcmain buridl h de $il whfuh quicklv srour iD lavotrrahls seae)n to

form larAc olumns, Crzing lnimiis fasr rhis phfi rhq vou'g bur Nvoid lhe naru'e nl'n$

unce rhe rrgh dd rh{t'ly Pinred .wN 4ilat

The dot6 vsc seq, relv msrly i@lsihlc rnd wnh thc krw6r lnunt

{f organiu mancr, Thu inacc€sibilirv poteted $t lrss ftum g.unu md rhe !tudcu ot n4dic

Inrq so lDlD.! li rhc gon itdn'n of rhc rwls lnose lndDA 
'nrv 

lffgulv udnin dD

domindtuu oi.1,.)4rdrrh, on lhse slop6

No( inordcr ofdAccnding irFtrt r&vlwwetcC)tu at lutrh't t\tl orcln

.'ridrldc. Th. fo.rrur wB |mtly heloql bt dditv dd cNR'Dv orvs rl thc lrns hv dr6itt

and, ro $ru ertem rhc ft {ucncy. b spNc txEitidN of iqtrmnce

Rlre Pla'ft inlludql Lt\atua lktthuua Soluhw nkrd 
'nn 

AAdM



.t2

Tahlc 23 €!$t-rruins, l-ower sl0Der (fall vesadn'n) fhvrM'cidosicdl 
'tributa 

or

M 4l h i u4 ol i M' ut le lu a'nntarv

;;,. ", ""..'..
- :::__:--:---. ------. ----
;;;";,;.^", ,",*.
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I. SPRINC VECETATION

t't N u ti- I )ot )o NA EA "( )x t1 Ll li c.oMMlt Nlf \
Pirtslrrrlnna.a-Otulit @nntaitt ocsliut a h.rt hstd ll80 m .nd 1550

m elcv4ion. 'lhc skrtd bume ct*pd rdaing b4w@n 25' 40" rnd rhc rumDur".ure ransd

bcMdn:13" fld35'c The$,ilwGslndy lolm hrving rhc l,'wqn drgnnic mrGroalll rhc sn6

and sani8ndy&idjc. lB et4licrl {ndu(iviq. lxliom, c.l.ium rnd ntgtrBrun u,mcnit wc

also vcryhw. Ho*eve., the $di!n ,beetion ra.tu wd on thchighcrsideoidre{cNlc (TNblu

l0). ar ah,ur l2m m ulevdion a Lw Cujrr huR *cru loudql heyi'nd *hach ihu pine ttr4

h.!u rhicbnine ecohnrnisl ht m irerce in nin. nsllei and orhcr o.gani. mdter.

The.s weB I kral of 13 spais, 14 oi rhilh wurc t.ody Nnd rhc rsr

he.l'.cqDr CrNble 29), Drmi.. .m'a thc rre ,a Pirlr mrr'{^i,. ll sunql 4,psring at

l l3O m. In rhe hegin .g ft r tres w..c low, snorsl anl lddl si2dl. Ah,w lzm m d[vatun

rhey shdc,l ir*s6ing nn only in lnrh hnr v, i', dotrsiry md lrqrrcncy   roll dnined n,il

arul nr.m€ lo srro lnlienll tivou.sl iB odu.ME dl gr'*tl on rhae sldp6 (P.rker,

lt56), Thd eiunrel vdu6 of illthe rhrwurmnutriry narduurca uotrrihutqlt,) rl'e vory higlr

im0onuce vdu. of e."rr!ryrlt Tha nrscncc of dl ainh sire das hswe{ | 5 220 cm CBH

i(liBro thd th. plad *6 weu regds.ring ir t. reenr tat. Thedensiry of pino r€ wqo

ako hirh dn rhh than oD tc orhs two ands akejdy dhouss.rl. In Ji|cr rhe denrirt of

Prurtrldi i. rhh omnunit, w6 dre rh.n 3 tim6 rhar in thc Pitu-Dodona.!-RM

snmuniry otr thc conapondt|u ullvatiir.n tlr sotrrh liri'r! rspuu (t lo 23). lhoy worc.

howevcr, d*indlitrs dtrc h b€ing havily lumhcrul ioi rinbcr, nrl-Rr mdcven!h coal,

Mct of rhe bit rra sse found *ilh rhct liloa crl od ehich ulriBNrelt rsolr in rhe drying
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The (Fdomindr 6ctr €r 
'nn 

the shtuh layd *rs D'''u'! tr'ara lr sho' uli

inb p($inenceby di olirssrtn'lhirhdvalu$ottlcBitylndlie{ucncv'Moslollheplan|s

wcre youig,lN rhan 15.m caH.nn h$ca wirh a l(Nc'n'lv cover' 1lt dua setc hushv

a rhey wdre sPnDring from old cur 3lunDt Mmt riAhlv cd llrn8 wer' also fieqNnllt

Molrtwlrilrl4'sh ws rl$ tou'rl hdvilv cul trs tiequcncv and desitt wure

rherefoc |ow sn! cotrld no. cdBe t tr 6.ltt ftdnt h|llzoldu lt*t"a ras Pr6ont !h.'vc 1350

m €levdion. li b r ..se)n 3hrub of lhe hi,ls d tljB clevrrir't lnd h gte!'nos o' oltd grary

hillsidg dr 5s an rRler snvlh in drv itrsr lvoidios noisl thdv ruvines The llNd is or

coNid€ruhlc help ii df{.ding shehs b rhu sallinls etibr, lt56l'

,dtrh /!.i!2 als', srrn * l[e rlrrve ulovrtioi btrt wN ncirhor ds iun'lml

Nr6 frupcd alr.rs'ddrc lr hulps in s,il bindin! rnd uhdutin! rnri{'n{Parrur' 1956) &{h

rh6€ nlnrs havc hwn rtnonsl invadi ng dcsraddl oPun sl!u$ (Bc8 1t78)'

Soxc?tia tn o val hrun!!tukatu MoYnN mvl"trs, Calirfl olea But'o

mtutPun! nn Dehr4ea a salcal,rtu wcre olhd woodv !l$rs hut dl lNer tnood'nce

oralir .aaicllao ctonp.d up 6 rhc domiMnr helbaun$ nlanr duc to vrtv high

trlu6 of thc ih.e qnnmlnity atlribui6. Thc wed] gn*s al'r's in Nru ndchs ii n'id $rdv

placas or lnrng w|lcr corser (Chuhoi lnn Kh ak, 1983) and has I sltung allelopdhic cff'ul

60aially rhc drisl ldv6 (Ch.ghui .r //., 1935r) lr is I co.nm'n h.rhacd'ur nlanr ol rhc

ropical d ry d4 idrou\ nft( of $u hnruD ical tbrsls ( BeB md Khm l ,74) The Pllot reln xlNes

wrll tlith v.sdavcly $d rhn{gh sdlt. B.inC nrordltd bv lhc thi.ka3 i t|uily rvoids gtzhg

(Jaksic ad Fu$r4, 1980) rhu!g,inirghlgh inpodanuo v,lfts i. nanv, ir Ntarli u'mn$trr$

,1isi.Ia claruntho, Cdmobs tuiw, 6l.h.a*ia oP?otitiJ"li! l4ioMtio

bfu,a.lL 4tu andht Mlvn ! dn6.zA *oru ndo!.rhD hud$ ws'1h [oNio'iry' The
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bi nurl&l toeL. B lniud.lt lu{.d d hidt ddnk'd In rsl *{rodt f opon

nslNr, lt nn'lt|8rls thNgh ltt rn|6nn lit lE Snth! ldiit k l|de{l M.' 
'!d 'ua

,rrd dt gar orq !6.t l{ro i0@ r dd*ld (B'a rd Kh$' l9t4)'

Tn. ot$t w nDE MnE v !s wnh n 6. hol l! rd o! tht dd€6 d 4ttr'd fi*L

ln@ U!' ,@ Li dd.lsl.
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'l $le 2t [6rl!ling, Middlc slo04 GD.n'g vesudnnD |)ltvlo\)oi' 'luliul 
!rnl'l(u\ ol

Pi nu v D otlM o-Oxal h qtffiMnY

*.L - "*--it"n" o^'"".-

!!9OY sPE.rEs



l.|]oxu'rhil!PP.n3i.
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2. IAII VEGETATION

PI N U * D ODO NA 8A "OXA L] S COII'MVNTTY

ln PIMO@b'('4dtt{fj|bnsl2t4'd'' l0otlni(|irlc

rqD(r. .30).Tr.q|lntrtt.lo.L Frla..m.rt|r{ltho'0ri'sr{drload

dti. *rB.tld oltlt h. . .lnd. slado! or th. {rln! vegdil'D Th! sloD.. otndncd

dnnrnast by AnB tdbvtv, Dolo@ v,r.M |nd Oeli, dtt d,rdd The rLd hlitE,

bw*, dfrlt td, SI..'. f fr.rtlt U. .t,,,,'t,!, lkt,!'i,' ,,,8.tt d C.taadt.Awa

dto tw'vql . sp.n tbd of |r. to.r i@rrd v{c .t t[. h{tsd nd.. SlsL llld

atutt d,lMatt. stE.hstr!4 dcl@, @?Mi .AhNNl.c it tr.,,lt tM, Ff,tEm

dplng, d sr,, Ntu t@t net of dt 4dns 4Eia' 9||tE or tid .|.vtu lt
,/,//ttobr4cde,vLt.M rn&.!tt l}*a nt neL|n&d.rr hdrlc,nwnitv.

sodt vcr ..c d.ntr riL l.@s tqa\, rantttB tutdt,dlatu, PLtll@ttu ebll@'

vlt& M llto ed Phttdl! kln na w.r. d|. enc.untcltll lr4 rflI $w



n
Tablc 30 Esrhci.8, Mid.jlc alopes (r.ll v.gddio.). Phvt$ocidlogi..l alrih(6 ol

P I t I u v Dotl o Me a' O t al i $nnnnirY

W@DY SPECIES
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l0l

r. SPRING VEGETATION

P I N U S.B ERBERIS.C EMNI U M COMMUNI'f Y

Pha Be tk-G*uiw comunirv slrctchel hdwd 1560 .td 1850 m

.levdion md may be d'nsi'lcral . co itu.lion oa ttu ur6lxDdins ommu'ny dn ihc {tuth

ticing stccr a *'t onl, rle l.4lin! domiM.ts Y@ lhc slnr lrul the lhtsicd and chctriutrl

adrihd$ il rhDrw$s)ils woruals| rlmosl iduri.ld lh!$riloi rlris qnn 
'irv*rs s's rv

h'!m wnh lln.s|thu$nc pn'F dnroasmd, sih m,ldlry as lhaturthesuh fnci.g qBl The

drgric Drts w^, hovg6, rhs hbh6r (l rll rlrc u,mntrtririA trc t, .lD |Iev,lcme ol 
'noro

mislurcon rho sire. The $il ra highly &idic (Tahle l2).

Thu Corotrniry sunport{r!42 qrccig Clihlu ll) Nr {lwlrich ?3 wu.. udnm'n

wirh the qtrBF,ndins $rins a,mhunitt on th! v rh-frui.g 6pecr O.blc 25).

Thc snnu.it' w6 dohin.tql by Pinb rc\buryhit, Ee,b.,b lrciua 
^nd

/|.&rDr'!rri rcccivql rh. highs! itrn'n cu vrhB hy dn{ of rtu lriln v'ur of

rhe rh'e commuiirt {tibuta Ah'ul 5? t of rhd drl i'ry,nancc valuc .l rhc w,xrly plfrs,

wb rqlul only in P.fdlr!/8/r/ which.l$' a4 r*poNiNc |nr 97* olrlE ktrrl Nhrlo cds hy

$e woody darN. lt w6 lcllneoctuatins a indic{Bl hy tte prc$nca or sapli.gs dd iliftito.t

ginh sizcdsd (T$lc l7). The nutuber df pi@ r,u on ner h4rare has sd rhc high6r dn

rhi! sn{t rl'an th. drhs rM'. Howevd rhey yrru undor r luvy,,'d$rc ol lombdrins. A

nun'lk' 'i J"dl u ca .i ,, rarrrdnri *crr n'r\cnr $h,br n'lrb hiJ h(n rhrnFl ',fr erli.r

Two ve.y impon.d nlrnls, Dar@?, it.oe antl Malldut thillprynsit, \hictt

w.r. vsy oDmn b atl othq q'mmuniriF *c@ slrprisingl' mi$ing f(n lhse ufld ilup6.

r|({h lh6o oluB lliDbql u|(r alr( 1430 h cr€varirtrr o0 rh is 
^I4r 

wh( M. /r!/4trrrlr Ndls
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or ult. thlr sa nrl!'sql by D, !,1,w |l 1550 d, Anlr thi! dovlrion a!.c tF hil in fty or

rt! qd.nr. or ti. di{Blht lod hci||' rpsi rll, I m'e drt, wln ]rl dlxgl

. ft{r i'niv!'d. d tns dlE re cEr.ld r . nd. n'dr dddM. Thb h .ld, da

b d. frd dd .|! nlur hft drd ind. u||cs qlotlcrl m{ nd.. sreud (19?2) oJs

rhqo llm|t|.t 1220nlnd lt5 n.ldnlo$ l ltltil+rprirr$d D.r'laM f{tEdlrdy. m.

$l!l S.d. .rc lrt A,rl,rrrdl rd |[ dqshb of vrr tndr tll of in r*.dld, *n'{n

adltlE r..d lddLrih, o, h. ta ...6.. rlc slLiilnt th! .bdE od Dtrao ud



Trhle 3l Est f4iis, Unn r shiDg
Piru!lttthzA-AdruiM

t03

Gpri.sveserdti.r). Fnylle,ciolosiel lltribul6or

rJ.ea b..cx....

cfnodon dactlon



lta

!!!EI-!IEIE'

Itr|l Drtr t tc&cL

o.32 0.2r o.az 2

!.23 0.006 0.or 5

9.59 0.2rO O..2 !'

26.90 a4,59 r?.rit lro
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2. t ALL VOCETA T'ION

fl /vrj.t/ifi,l&ttia)x,,ir,rj coMMli NtlY

Tn PinwB.'b.rh-Ototi! q'ntu ity w$ do'nindsl by Pud n,rrlt&ni ft'm

tfia lr|rtr@nr lrlq, &rb..r' /rrl@ ftuD lh. sh.uh subrt(tum shile Otul utaic 'tu
dominard rhc hclhksd Udd. Therc wcrc L ftulof24 sncclu\ scvdtr.frhioh wure mody

Thc u'nmdity a . ehol. B d@ly rimiln tr th. uf thd slrring qhmnilt

or thc drqDnling €lcv{n,n of rhe euth f&jng anc],r rn l mlr, in tlct he, q,Bidu.d a 2

orlinorinnofrhc $.mc $ 53 s!4is wore coFmon t{' lrrrh rh4e comrnmitie$ Nnd ntet srdy

dominrnrs weroal$ rhca ne O|ble26),Inrhehcdac.otrssdxrm, now.re., Oxu!^ comletl4t!

.ctltcsi CtrMiM oc. ot@

Odri.dd, bdre domiDfl dne b rhc 0Bc.E dt srii.bte qtdthic dd

clituic u'ndirion{ whieh ftw.dd rho oeurt!@ ol fic llanr dl over rhc ..d. Thi. t!

mmir'c(ql hy rhu h{h6r vdic\ 
"f 

dallty an troqruNy Tho rin.py c{vor v 
'c, 

hnwuv.t,

w6smal s n Grim,ll lizel hsh.

Mt tm.l4 hil$! @l b n rrying h 6rch up *ilh a(y'niQl4d by di.r

ol lrr larls u oty u,vc.hur tiiled I'dob dtrd ro hNin! nN vdusotrl0Nlly rnd libqucnoy,

Othq hcrh.0our s|lsis inctldr4 c.l.rd*eu oppdLifotia, )rtilti4q L!4t@tiu, Attiutw

itdM, C4cro.h Aahortie td C.nra b.rwi.tuit. Atu nE thc trr Fl.nN uB inctudqt

catutb tuiw, Pl.Lttldrhu: tusnu, Piltx. u'n Nnmr4r'Au, rAt*.ta( ltitNtulu tt)
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T$lu 32 E6!ricina. trppcr slor'6 (till volelari(trt Phyks*it l)8ioll dtrihutes or
Pi n t t Az ft . rl e Otulk @rtuairt

w(nttY sPEctas



t0?

vacEtattoN on 1tlE Maauows

M.dor .rt udl nn Ldt d.v.loD.d d@ ft| !,!o.rq'nh dl.f.nd hN. b.lt r
dnq.0d rtb *rh big! w||r dirl||t qoalf. 1! y tc utldlt mE qDo.cd rnd mo.dy

e{Sfr rr|g &d lb.t6. Tlry a r. &e&a Dr!!/rq d..{1n3 Cn'ut$ n)r rh. rlDrls, Th.n

de&ra $., t.\d.n$E r Fqbct ol dE {vl&idrll.l nt'l'n Dfl.tl! .nd !h. dqo ol th.ir

is rri[ qrib dDjr v4dttlo!, h{LL dncr i&n, t stxoltqt ed .tirsmtnd by 0. rrp. |'d
m{niode oft,plnl, Ow srslns &d rinFtlnt Elns r|Eiq rldrM (Wtct., t9l0),

A |l, sqin &|lb qw!.ls !@r,itdql In Anndr .r dltfcdl( ddri6 hn h

on tnc srh- !d an i.ln| q'.cr! *t@ vda|lbn w.r fo{d di,llrqi iur tn! .tteidtng.,

ft.8nr.d drh n mnly !|gs or rrn, hrn . Ti@ 9w x'mrdqt ty. niruE ot

hlry ds *iicn, h otr! lLd.d rflr d|. rmDdi||t 
'lrGcdr dr!|!. mB rch

ndM qd hthd hxl ir |n! tp.tE rd flt.d N 'tbMt te &!'rdr.
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MEADOW I

I. SPRINC VDCMATION

OXAL]S.E A PI! ALI U M COMMIJNI,I\

'the mcdlow lun0ditrs Otdlr _ Ou,"'lit' connunnv w's sitratql al lbour

I I9O n elcvdion. The slote wd vcry g6tl. and tne !'po!r4hv w6 'lrur rl wirh n'ildcl)th

tuweo It uN lid lO cn. Tlt cldrical enduclivity,viitrm co{eDrsi sxlium |h{'rptn)n rNno

and orsrni! matu contctu werc the hiSh$l or lll lhe emmunities s $dn'n ftruenu8e wa

hish d rhe $il wd hthly Nridi! md end, loam Crable ll) aeins rhe a&xl. or g.ding

udguldB ilridl a wcu s !i6! *crda *$ foudl snerql hcrc ln rhqu Th€ loPer.lure wa

lt!c.
'l1r oonD triry supnonul 15 dillrunt {Bia\ NBt of which q0ro grusos

orhcr h..bs. No k'dy spci6 {a IE.m. Howd6, Plrrr 2[r!4rii, D&IMM visM

Mutrt^ dti//',ttn^ w* :un t

Thcdominanr stdtis wcro Orllit coflic da antt Gturhalim afrne antt rh.ir

domituncc sas thr 6uli olrhc highdt$nriburionofullrhd lnrE umrlnirt adribur*,ln frlr

rhot 52r df the brd impdrncc valu. 6 rettNdl jn ti6c tw' spai6 *hile the .sl w6

slr4rul onc.tuNlly Iy thc ronuinin! l] sD*ia {lrhlu 14).

O,@rniralord ktr* rhc l.id ovcr G ,rrp ht hNing slighrly highcr rchiive

v!lu6 dlthu rhtuc l'aomdeE 60*iallt rhe c.n,py o'wngl. lr is a lhdc l,'ving snrll hc.h

wnh shrll{'w nri! and i'rhahirs moisr sh{t 3oih and wddr q'orua (SaliD o.d Sh$id, 19?31

Chagnki ?, d/, 1935a). lr is ! slcndd much branlhcd, dennhedr n!,1 rhich is I gardon

*ull€ aid has natur.lizd in s.vqillltu6 d I w*l (lutlhd lt6lj and Hain6. l92l). S,rdy

lorn v'ils, soch a rhhotu, em ro bc highl' livourlh[ nr ils luxuridnr tn'urh.
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Td.3 Soil cltrh€of lftdd,t

3atur.tton p6!o.nt.E.

tlr
rl.otrlc.l conilu6t-

c.+' + |rgs i.q/r
aodlu ab.o4rtlotr

5.10

1,50

0.49

7r,.50

20.tl
4,01

0.9!

0.35

2.24

0.33

21.t6
3.16

0.13

o.a1

3.r0

o. a3

72.t9

20.75

5,66



lt0

Aqpidls 4rlr, || @rh rd mn ., L . t0.i.8 u|d 60tudu.&t |ty

urnqlnn"ri tuF a sdl a ralr. lt i! uo.ltt rtxE |!c finr 6, PbE! @luizirg u
ra (Slmn, l98a), h fr@a lcny.rd qib (q|.!ir.i d d,, 1967) abld lotCy q .i..

mc tubir.r ws ! t@ly sulr$le tu a.yrftldl4r, l{r lhs domimM of

C.dk..n .4 Ila t vroLd.d..dr!d.r[e r.fir&r |b. ro&t pls.It ddlr
.pel* brl pnrlrd.! tud. vrll t on*ndbn tna Oe, d $r drw lhc.lnndil! {'d-
ro sfficlrd,.lw h.L r.jr. I Ed6|rd . |a 6n d! rtrthitjng{.c1.. *rc *r luch



l

ftbL !a SFi.a vrgc.in .f l|adow I Odakr! I lq, n). hrrs.ilo€k l dr.ihttc of
Orclra4'4'i5 qllrdg

,rdut. rurlrl'orl.



2. FALL VEGETATION

c,l/vt4aul-cvdouoN coMMUNITY

Th!sdne n'cddov wa rc$nrllsl in Sentcmhur k' Nivcmher (tullsdN,n) and

*6 Dw nn'id donindtd by Arnruhit'Crm4xn i'ntntiiry Thc rcnlEraru.e varidl hdw*n

l8'c md 4O'C. Therc were a kul oi 14 difis0nt fleci4 moDg which cdxrrrir rdtim and

O".t n r'r4,r/r, {tiinerl highsl lmF be v.lra. ln iid ??% of rhc ud v,l"c w$ rc{osel

ir rha. rs' spai€ ortt. Thcir doninrrce e5 lhe rsult ot very hrsh valu6 of Nll lhe

oomDuniry rihurcs (fftlu l5).

C!,,zrir Mrm is N vsyosern ercd shruhordtginiNilly rich misl s,ils and

srsr ha.k! rid prt{xgrrA ht noB vtll pnndsl hy lnc ao.ur sgndts ol lltu fc^isrdr

nerianrh (S im rtul Shihid, lr)71). Tne sl'ecis ucsids |rh 2400 n in ihc Hi$drym D. $rb

Hima[yan lrld and 4ktniza irdh miDcrul utils *ncci.lly fl !lt'P$ ,t lriSlr ulcvari('n ot

'lHdoes 
whurs n hanna vlry q'mnon. lr rl,,*ors tioN Mry'Olr,bur (hrkur, 1956). The

tlanr drie\ tro in ln{e.!t'mn. lt is catiadjc an! trnnatatatrlc md rhc m!tue PlaDb !tu avoiddl

6t4ially in fie nresen@ dI olh4 Plllable pl$R. This exDllins its don'inlnrc hors

Crnu| t|drloh is ' rqy ltnnrr s.as Dt gra?irg gn'Rls, wdrd flrcu{ nnd

ord siJa dsp.rhlly *hen rhry rrc tut vcry dty (P.rker. 1956) The grN ri'vours cdcatdus

sandy n,i'n k)ik ind on..ns\ oi *ands (Burl.n, 1944r Anony'no$, 1953; a.d R akrish an

and sinsn, 1966) and hry bc onc of rhc rsrns tut ib ,hud'lrncd lEre. Trlrpling afrl

rrEicrin! eisrr ofrhc !ruin! rnidals rle, tutrnr rlE 8n'wd.f C-../d.t!,, (Siniscals, rnd

|2

S..lerivr gruiry h.d re@ved Dsr ofrhe pdNrlblc soai6 rhile lorbs, like

Diclit ?tu n'\hvthiatu,nrJ O.N\hua rdra, ae.e lcfr h gtuw. Oh.r tl lrollNinF'naoE



ltl
vdcomlbav .tlata,Thcnelaatutu.a.&atlotl'iolit irtra,Ott aboM.irDtt'Qtuor.h

tlulht[tik, Aad.riu (iid! nnl Ch.no4diin dlhun \N\r\|,llttrs 3trrnrftlin8 rhc m€d{'s

tetc ge/l,eiN lt.iu , lutii! oUtltdla z tl sugetlu thet $t hturlt(thidta 4N



||4

T.h|. 3t Frll vqdim df LdP I (drdo.
C...ffiIeleit@!nt

l 190 o). ]trr*l*ttd ein|r| oa

o'c]ipxe..abz'nl.'.
hpho.U. plJ.tttd.
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MBADOW N

I. SI'RINC VEGSIATION

SA LV IA -Ov"4LIS-CNA PIIA LI U M COMMUNITY

Sallia.Okttis Gtudttllnlnh\nily $cuiiql at l4 l0 h clevadr. I hd s'il wd

s!tu|, k)rm wilh $npmrivety high tilt ..d ul.y conreds .ni lN smd Thc eleckial

co trcriviry wN rh! hishd ol all rhe mridows hur lrl.iun md t!4rairn u''runR ad orc

s iur abv4tbtr ftdo wsc te loR4t Cr.bk ll). Jh. dct)6 Dfihc s,irv{idl rh'm l+36 co

The remncr,ure wa | 3"C.

'lltcohNrriry sllllltrrul 16s|ufttrtrt$wnicn: rii ,n P\rllt itrkt oruti

dilrddua t Otua,tulia'4fu. Nc iluimnt (T le16) J,/,,ttoti.ttu lNtl fic t. l h\r

hlvi'u a larsu t r)|ly .thdrwisr i( nsNiry .ul

O.urltitulotu. s.nffircroiiuru ls a tall herb, ,hioh pertrnNres hy trnd.rgi,,utrd rhitk and

lucrulsor std' atul is rhn'ld in Seal tmm 6{Xi_2'$O 
'n 

(Sitwan. lr72) otuu nxnd i

&lo.iz$ rhc rrcd rNpidly lt {pears to favaur ltt &)ist hur unen s,ih ! ux'lclimdrc

O {t n ddr, I Pld of moisi nldos, bsa g dnrrirnr dN t' l!i!l vtrh$ ir

ddsirt md frctrrodNt h!( bdng I tm.tl ital h€6 .ould n{n conp.rs wnn S-MrcnlliaM EYrn

rhen ils conkibtrri(r !)qards u'veulc *rs s6sr!.ridldft n) dt P'lsrnuoofverv lirgc nn hcl

ol individurls. Thus rhe overall irnoonlnce vrlua ol rh. tvo wcrc cqtral

G.alihe tn l o.dttk da *q. prsqt in rhis snn muoiiy rnd akd in rhe sane

pn)Niln'n 6 rhat ot 4rrdlh-Cnrrrrll/!, $nnunit, { | I m D elevdion (Iable 34). the ntrmtur

of coom)n !pai$ sha.si by rhc rK smnuiltia wa rli, qtrirc hiah suggestint I clNc

simir ity hdweeo rr'c tk, m*l.s$. lt ..n, rhus, sdely bc stahl tnat s.nNtun'|liutu tnlint

rhu tidoa condrivc lbr its 8n'wth, enbrcd riis onnNnity Md DtrslEd oll O orri,lkdd nd

Grldlt) the s*'ml.d rhnd po|iri,,N rAparivuly.



lt6

amrg the dhq h6li6 ,lrcr!.ld rzfulr&tid rdeivsl slighrly Sretct 3hre or

ifr llotune v rc due b I high value of frcqutncv The Bt of rh' imFnancc valuc ad sharal

dhos eq&lly hy tho rcmairrin! ltecis.

TIB nu.lo, -d $rn,undql hv srtru urxlt Il ( *hich incl(|(r| DT 
"/'d

tc.!a, Sd[zdta thea rat h,anndnnua N! t,.liloJ.ru hd{atho'



t
T 1.36 SprinB v.lgdlon ol M..dow ll (dqthi lalon) Ptttwitlqiol nrtihlq or

Sal I itbdtlh - @wholM @nwnirt

r- ol !!.rls

rs.d. ,.rrrllf6rl. .5

t alqte dbi{f.E . a a.6

rt,o 2a o,a!
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2. FALL V}:GrTA'TION

MA. S ETA RI A. Cf PERU S.CY NODO,V COMMUNITY

'lhe sr,tu 'ns'l|w 
which strn$"rul l'/ltu 

'"/a'"r'lrr'ull/' 
cotrrtrrtriry it

spring $,pF,n!il &&_sdn . Or?a' C)&1,, unntrnnv in rhr ri'll 'llic kmn'r!trk flnssl

heM*n3113?'C.Thercwcreunly II srci6,4olrhich{de8fusslndonc(dsIsdBc

'lhrccofrhc !'r$A Mndy P/u l44nn.SauduPa lu,nn Ctttultr /'rrt&4 a' ttro rlalgc'

..NtJ crpcat hnnn6, gliarl rhe domi@@. Alx'ur 93* 'l rhc lnrl inpnance viruc *s

rsF6el irr d{s! tuur snecics *hilu rhe rBt ol rhc qrsui4 shncd uqlallv rlie turuinnrs 7%

imDodaouc raltre (t lc 17) Thc ne.ddw was lMvilv sred d i(liudcd hv rnc $creot

driql dd li6h u le 
'lung

P.s /4rfrtd rccsivd the htghsl imNnan@ vahs All rhe 
'hrs 

communnv

dtribur4, p lluul*1, r|Dcatu'ny utverago,6ntrihrlc! hishlv !) i(s $roocss P t/h' hns d$'

hd rcrindl ty o)n (rr82) tum swntlDblom ft is t prdt of trBrlql dd distltbcl rM

(Sini{caloo md Monrac.hini, 1933/34) ls std$ ourish wtll in rh' duns Prdi'uldv ihd

duFsiren in dtrnoM (Welch, lt85) which nry lcqn'nr tur irs dtnirrNe hct! 
'"l]/l"a 

N I

nl$r of tonherr hoisnhe.e atul t !n eruclle !$ture grss (81tr 1960) lr sprstll ver, *cll

by llrurd rirlcrs lf.wldr, 1932).

$kril /m,lu, lhe urdominanr Inomher' is rvonl4 hy c{l€ onod rltc snikd

rppar (c({D, lt82)and misht adain is ,bundrncu hd.u rs it wa in rhis $ndiri('nal rhe limc

Clxrr,rft,r, okIh.' q onnru( Nl'sis ol rlti$.oD$trnnv rsuivc lvhalr

rhe innodc"cu vrlrE or erll/r,. li is I nlaDr ol.i0rscd wa phcer r,.clv n)!.'l in s dc ullto

l2mn (S ih and Shunid, 1973).



9

CW, &dJ,ldt, !. tuttd Gbublr iE 66 d dr oluinht' b t tdtl

tmiis i&ftn tfll4 Fali.l tia rtlcl ttofi t v wtll Itr fi{iql rl 9m lqlFa

GtloB. B.lrt . f6t otrlr 6dd!r n {ft.r d68@hf t dlt (Col|., l9A) rd h.d 
'uiv'd

dd$lt tr.lo|Fie vl*
Tn nodor $ r@!dd bt tt bcdd.o. woodv plbt ln th. 3umundiDt

n D.tbth lt rt rt. toa Na.o ti'@ lditibd..
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T$L!t Fdt v.rBdt ofMdln [ ({drir l4l0 n) }n$rFldlqicd ddhtlB 0'
,r&sdlca]t tu{)ffie.tuhl

{.. .! .!.cr..

DtottDr.r. Nrltf,hlM o.a 0.6 o.t !.o2 2'oo 0'?6 
'

0.2 0,r3 0.o3 o'91 0.5 0'!9

ts.2 !1.2 0.63 r9.O 39.25 13.00 a?

2t.a 16-r o.a9 lt.a a2.t5 16.35 !l

0.6 0.a o.oa 2.a2 1.1 0.3?

1.21 2-OO O.t6 2

3!.6 3e,! O.3r 2i.1 93.?t 31 9 roo

o.t o.5 0.d 2.t2 1.?
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MEADOW III

l. sPRlNc vFI;IElA',lloN

F I UA O. O E NOTH E M COM MVNI'I \

The meldow suDDoning t/a3.to?rdrd'l dtnmrirv w's snuatsl d l53o n

ddatn,n. The eiil ws sandt lorm rit de high6! terccnragc or srnd i' lll O€ tbr*

o'nnuniris. Simit.rly rhe surtao. p6@noge rtrl c.lciun .tri n.g6iun 4nlob G' lh'

highqr whdres rhe clcdricd sndw{vnt, $dlum Nnd otgmi! n!

.rvl lhc $il ws vsy sliShtl, Didi. (T$le 13) The lqih f rhc soil v*isl hdw*n l3-1'' cm

r rhe renpr.rurs hutwH l3-20'C.

Thcre were 16 diltirst spai6 in $k mmmu.ity which vsre dodintrq! by

Fitaeo t r@idda zin O.dhoa ru@. (Lble !3).

Filqto ?ttonaau b t sntll sizen qi|dhsb h hd d$ bH rqrnal bv stew.n

{1967} fn,h d€ .t4. tr w6 vsy ofrnon in 60 .d pmbahly tlu. b frNr.bl€ $il flcbB rd

o.,rrlrd.a xMa hd lovs dcnriry Nnd covcrdgu vrlrd rh,n Fzfanurtd hut

iE hqFdc, rs hEt. tr is o An6i@ *el nrtutrlhdl in dy Phd n' rhis luhdrtiMi

lsic,m, l9?2). fhe rodow was hodeftd on arl sid6 ty ,nl,/t,/.td hde.umho nl Befttth

/r.l@ Nshs whid .r.0tuB oa high rhiNd..



l/,
T$lc !! snrin8 wtc.n{ .t M!.d.n ltt (Cdalon t5Eo m) Pltn*lt|'tr' 

'irlbol6 
ot

FU4to4frt.dotunt

..a 2.lr O.r25

M.E!. ..rqYttt!ot!. 6.a !.22 o.t?5

4.35 a.o r.o2

3.15 2o.C

t alaco otblnt tt

,3-t lr.aa o.!5a 5t

?5.r !t.76 0.613 1!.3? 114.?s 30.31 a2

o.t o.a! 0.0€7 t.a9 !.25 o.t!
3.a r-?! o,2e 5.26 4.23 2.rl

r.a o.ro o,tr! 2.15 2.2t o.a1 a

o.9 0.{r 0.113 2.46 2.2a O.a1 a

s.o a,o2 o.rla a.o9 12,5

!.2 0.60 0.o5a

y.tcld.rl. @i..ld. 2.6 r.!r o.2

v.t.nlo. .wa.!t
o.c o.23 0.o5 l.oe 3.1



l2l

2. t a|-t, vEGEta'ltoN

C YNODON. CYPER U S COMMUNITf

Thu DrqdUw, $IFrting rildld.Ora,/i.f, connuniry il $Drirs, wA now

do'ni.dql hy C)nlltr-C)/Drlr qDouriry. Trcre vlrc t2 ditlksnl st4is lr6dr o[ of rlrid
tjvra,ncly Cynnopopt ! h.En.nh6, Crndtu ttot toh, Dnhonthtu dnnutdM, petnjmo

t Se@ir pmilo vtg er.ts6 o f high fodlq v.lue vhilt lhe snlh on. Op"er ,iEd, s5
a sedtc of {ually guxl Dalarabitiry; thc rsr w.re tirha (Tdls 39). Crnodon tu.Oton t )

Crfu&r triw6be*tu rhcdoninanl pl.nr. Ah'ur 56i oflhe roral imFtrl oevlluewd3h.re!

hy rlr6c rro drft onlt. 'r1l high ntrFddncu vinr wrs cofu tuqt hy t|lt rtru rlrc. ( Nrriry

c&.41Di!rpl tof tropicillndwrnnrcmperde'tui(nNrlroughuurdrwdrld

hur srrr'd hervily r'fu ovorg zing (Cope, t982)whitcSi'riscicortr( Monracuhioi (1933/34)

ursidd rhe 8rN n, silhsranl rmpling.nl Furnas an'l Brd (1985) havc relxlndl I
nnnuLrin$ eniu or dslnlidiitr u. its gro*rn, The rrt r he'mB rbunJad aftq rhe rD'Mn

raiN horh in plaiDs and l,ilk Md s nreviuusly nenri0'\rl, is rand ol opunn$r .r Mitr'l I
cllodrq{s s dy s,il. Thesd l l(n wcll dplair lts omindnce ar llr( gri?ing D6lufe.

Orrrr rlk6, the @alomiMnr Incmhei, isd 01.trro! wdr €rnosd dac6 !tr)
1280 

'n 
&l is rde in sh&Us (Sdim,rd Shrnid, ltTl). The $il drrhis mBd.r wa 

'noLr 
lnrl

the .tnosthe.u uxn due n, hi[h rlrilldo ad cxlp6 finrnd n srilhlc ntr ib 8nrfrh asl

Other llrnls d, y'me imlonrncc id rhc cohduniry weru Crn&rir sriw rflt

Atllr dnifll4a.fi.nat]ov wz: srundqt $y hig l(ity rd !rLr,a/rrrrri Due k' IMic

Nnnnni.tnr Molldus phlllt'INtbnlJ ak, Bruwn !' rw isnre. olhur Wruly nlans in rhe vicinirt

*ta olru litrltirt., Fnh Ntlrtudnt Plntu h ltrq\.ninu



tu
tnb t Fdl vqarb. o, M..dor lU (.|.rdio l5l0 r)- Phtrrd|ti..t ffiq ol

cb.&Fc)rr6 c'od.ty

c'ePo96..kfi."xn!'2..
ctP.tu. a!v.u. 14.!

atn d6 tt o.tr6 21.1

tuPtttbt. pttutltt.

r{]d!m
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COEFFICIDNI' OF SIMILARITY OF lIIE COMMUNITIDS

Thc notrnkins aro discchNhlo lnro dilrinct sloD6 qNe'ed by sQdr e plant

umDutriris (T rle 2). 'I hc ard huing !sp@r i$ nor vsy lrilh rel is divisilic j[o lwo JoP$

o.ly; lhc l('wer an! rhchiddlc. T[e trDpd a,no i$ misi.g'ltrctr l('wclevatnr ftcn'tlth_.nd

nonh'huing quB aE divirible inio low.r, middlc aid upltcr JoI6 on $e bds ot diaf.ent

d'mmuniriA ihe, sulr|xd. The v'ut-tucing sp&|, hoscv$, rl$ bd6 d addirionil lukr |mt

h.lr on rh€ ls$ {ccp Fnn'n ('f tho f$t liills.'rhB wd dominatsl, bdidc orhd ommn

*rixlyDlmrs,byJlrnr4lzlrdul,indEsDrinSindlLlirn,4rArzinrhcul.Irinhlh*eatc

pcrennial plNn|s or ldw elovarnms quictly unoni2irg lcnrle slopcs wastc daods ! 4vins

(Tnn'D, l92lj flrl Arlnynd$, 1930).

A- IoWBR SLOPES

'n'ry srdrch upt',lr{r 350 m otov n,n on rhe DDnh ircin!, l3m 
'nD 

dn tlrc

iluth t in8 Nnd ll5o 6 on rh. Eafdiig 6psB The !1,mmon dominants we@ Maldd

phillpldarh iom thc lrhtrcscent ||y6 fil| Dtxlona.u vi!?:L rioD rhe shrulJ l"vs, Thc

r wuvs, viriod ti oolY trc(trii'rr. r'

nriun'cli'nar6 dsr*nrindt nlo)nr.llql hy &!ne*, Nhitnrlunnd other cnvi'DnNetrkl lac(tr! ln

+ting Thctneao aMth.lo .J.nilned tn6e slons.n lll rhc rhr@ 6pdb while in fi|ll Po,

pddrrr dooinddl fie lo*g slolA dn lhc Dnh lei4 6Pct, Orr'lir .rrri./da on |hc $ulfi

INinE lnd lriiidu .!uwt^d oa tne 6l f*in! an4rs (Trhb 2).
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The Llmrn$ity on the lower sl(lp4 df the nodh facing asp4rs showod lds

similarnywnhn!corsFndingsmnunirlBofrhrothc'r*oarpdts(Tahlea0A) Theh tlrt

hcc wrs !(nrhle tur the Prdaloccof$edomins'!sn@ls slmilt b rhd? of rhe cor6Dondrnl

smnlnnid bulhduseofd€diiii*o@ inthedicn! l iel ldlurA 
' 
lhe ! ndd 3rorev vegdatior

in th6. {mmu.i!i6 w6 siSni66mlv didc*t s 
' 

GUh ot whicl the itd* 'f simil"fiv

Th. omnuniri6 o. lh. lo*qIst .nd lowor slo06 of $e stn_rtcitrg apeit

herr !lo& rimihrny h, thd occunving fto ldrd tlon4 ofrhL c$rticing spd (rlbl' 10 A)

wnh . hiSh l)srcenEs€ ellse of tne mDmn 3pst4

B,

Thsc rugsl bdsd 850 rnd | 150 m 
'ld'lion 

on $e mnh_racing dt''d 1300

rtl l55O n on rhu $'uth_f*ins..d ll50 ' 1550 m on $e dslhcins $P4t: P'I'lt

drlrtlrti h.d qttar.d on ihe middl. ilop6 't! 
h'd 

'cquncl 
donind lsnioD @ng $e

.rtrtrsc4t mobds largelv bcrue of iB high c'mo, u'vs!8c vah6 As a ault it h

!!bl!d Mulldut P^tlfuan! 'fts l.(d h.d ie st|nsl Ecslins inro obtivn'n on 
'xse 

lrols

due h r.Nchi.g it! uDns d)lo8iql amplilud' (Ttun lt2l; dd Pdkq' 1956) Do'lo@

v{t.ua, howovtr, onrinuql todominarerhorloDe! s 
'4rBuntrrivo 

of dt shfl'li lrvtr t(nn 1400

m elcv{lon b ov{ l90O m on lhc hol, dry n moro crtosl soulh f'cing slol'$ The

hc.hrq)8 dDoinrds |gain v.tiqi . ,rbM..b bno'o, Smet hNatu! 
'Nt 

Otuln 
'dttcttute

,.re dominrd mmb.r in the s0 inE r;t.iL saotlt p@la M binda a'd o @'twtu vq'

domimns ii lhe l s@n-

The@nnunirisof rhe slop6 on rll th' ap4ts h€' high sinila'itv*ith eh

orh0r (TihluaO B) An excctrioo is rhat oltl& qnnunitis ouctrnving the diddltslo!4ofO'
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Ltnh- ed suth-hcitrg spers eh@ thc v.l!. oa tihll"ilv hs droonsl low This ntv b' duc

ro rh. hnnicrly disturb.d sl|ius of tne omnunirv @u0ving $' mud_ftcing spct uhicn ie als

i.di.:rqi hy in. {@ro@ of the los6t dnhs of 5[ei6 Cflhlc 23)

C. UPPBR SLOPES

Th* s.re onfinsi h th. $urh' 
'nd 

st'f&in8 fr'unrtins onlv Th' n'x'num

ebv{hn of lhlc Dne ws l9O5 m on h'th lhc sn*rs lid rl'o loninrnt mcmhj6 or rhc

qnsoondin! emdu ri6 wer. snpl.lol, ldflli'lc bolh in lhc sprltg rnd lhe ralr seMns

The qnmlnitl4 @upylng tnesg doDs on hoth rhe n h- 0nd 4'raciry as04'

bcr & highql v0lue or similNrirt dd highBl !'sFrt vrlG of Nmmotr dD4i4 (Iaile t|{) c)'

Thus lhe oMunitiB oMpving rhc snt slold on the lhi4 difiddnt aDeB

sho* ckEc rimlldiri6 *ith e!.|| orh{ ' hc uhluh hin& !r rh' Itrgtnce of thr@ @niinuoue

$vy hdls of wgedrinn on lh* tuuiniB Thc rsgc dd ilritd6 of $* b€lG' ho*cu'

.|.{srl on rhc sDd {rl rhc miqrrjlinrlc lrd'illng Ns th+tu on rhe hn 4d nrc qlx sdl

$urh-f&ing spal thev e{€ l.linbhithd tt4 or lh' dler 
'nd 

ls dlstd mnn_ 'nl 
ot_
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T.hle ,lo M.tri or Ccnicicnr or Sih airy bcv@n q,mm!.nB ot

di$ss'n 6IEB tui mc dop6 (q'ring v.sani"n)
(ps@rt valu6 of onmn 3pei.. te 8iM in ldcdh6k)

liLouE8lLo8El

'r.d(s.FJ

qJrrll34E



u9

DISTRIBT'TION OF TIIE MAJOR WOODY DOMINANTS
ON DI}'IERENT ASPT.;CTS:

DODONAEI VISCOSA

Thi *as (he mn smR'n .nd bt f.t fi. mo( $trnddr snai6 d'v{ing all the

thre 6pss lioD the h6e !' Nbou 17oo n elev{ion .nd consrilr(sl rur of rhe undsstoey

vclcrainDDrfiepi'rozonc lr had als,yr sho*n rt d ono ol E 
'l'nrina't 

shrlh in ll different

communiries oocupying rhe fisr dominant i'osilion in one whilc in rhc r6t ofrhe I2 !omfunitis

ir occupicn lho se$nd nositn,n ittd $e arho.o$@nt nen${$ (Tahlu4l)

On rhd Nlh_tbcing as04t $epunt oovcrdl ihc a.od shning from rhd hase ol

rhc ravinu t' ll?5 m dlevarion. The dcnsny ol rhc lhtrr %riql lion 0 0t t' 0'42 liequcn'y

fnln O.0l b 0.15 lBl ihc QnI't u'vd fnrD 0.18 t' l.13 (I lc42) 11l4e valu6 *se quite

[ish tu, prinBnutrrr'u nvatat 55o,n nErl hwc.rlrcBrrrlv vnu'[r 575 nt i{ n ic{!'r

by . hEh d.dity ad low c.D{'y 6vt vdld {Fia 3) Thcv lt'tdt inct6i's in si2c rd

.achdl thc tEr bdrdn ?25 n rnd 7?5 m eld.rio. ln rhi! rcAnr thouAh lhe ltuqlacv

hd.'nc rhu tow6r. yu tc hish dlnsiry lnd rltr hislun .impv '
ctlmlinc of many lrrgu an nlturc nl.nG Ttc g.ldiat w$ verv sreP hde 

'nd 
rarse

ihrNAsihlc lx'rlde.s *crc nrscnl As $!ch itu Pllms werc se'll Pftiecr'rl lt(m biotiu

inrcrrcruncA. Ar 325 nr dlevariDnrhear& w4 highlydislMbsl dtrE ro rhc passalc of rhe mdralldi

ro! contuuringRui Tosnwi(lr Ph albr Vdlly{kl ruhurvtrr 110 Fssin![y ir' Ar our

9OO n ulovdnr ftc !i',u zdno stlded d D.r!r),vr worl ds du'oding b rizc, dcnsilv 6 well

!s trqtftncy N,sr pn,h$ly due ro rhc Nhldc ultltl.

On lhc suurh-hcing sltdl D tlrco!4 ooursl h{wen 550 m aod 1675 el4ation

Crahb 43). x sunql incrssing i.lizelill,25 r.levdn)o Bcvond rhislnd 18' l2(lo m
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TiL /tt Coodit dl|e. r ddrh oa lrodw r.fd @ ilodn AdE tloF

550

574

626

674

125

a!a

675

925

IOI5

10?a

1t2t

o.25 t.o0
o,lt
o.lt
o.20

0,lt
o.33

o,1a

0.14

o,13

2.ao

L.23

1. a2

1.64

l1?5 O.tt o.28
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€ttttatorl

Iodtrr ltrs*r Bono.qr

I

i.a

tlo Itl alt a'|t tt6 tti ata a75 t!5 at6 ne6itait! rl'6

-Ddrty 
+F..quN, + o..oDr.@t
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dd&, rt ..Trn rd T{$r Vll|{!. r..! t|!ldd, dc !+olrphv curyd inro v{llclr

cllE. Thc '.da!.ftc' ol t vuLg. ft. rb st pom${  bov' !2@ n 
'I6rrlon 

dt'

4'rr vdd lrlBl |!r$'nt (Ft.4) !l.d!g 4 tlF DtsiN of l88e tp*idsr' Tl'! vJo'

cdd ltt r-11 l!25 n.|!vdhD vhd {dn lt rlrnst d4llnlns grrtudlt 
'hnlv 

t ! @lt

of lhc sbllo .itcr ol th. plne e@ *hlct dmd .t l'(lt d .ld.tl,n Ar AttDdt'd b{rr

hc&slni tn 'lNly 
&d lt q@cy, Al&.ot Mt on.lqrint tlll || l6t5 t olttdon it

$rchd h! lllcr g)loslcd mpli!d..
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Trtl! a! C.''Wnltt nrlIt!. E clodii ol Drdd, *.@ on rdi tclna *lB

67!l

475
925
975

10?5
1125
1L75

t22a
L27a

tt75
L425

L52t

L625
1575

0.2!
o.21

o.15

o-22
o.1a
o.zl
o.29

0.2

o.2
o.2

o.2
o,2
o.!2
0.24
o.3a

o.2

o.5

o.t2

1.4
a.!
3.2
o.la

o.35

a.o
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I

Flo.a ocMultr .tlrlDd.. n .Ldlc.
D..5!4 vl4{ {aorr| f-lnc

6io lir tia .ia r*r nal |ria rrta r!t5 Ltl rl t .
l!Elalloll

ID.|||r ltrc|r.t Elcu.d.l'-

a!6 ta! lit te! lot5 ina eta G2lt Lll lala lata
alErrnol

- oo.lt' + tr{r.ot + csrv .ovar
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On rhe dlltuitrg 604r of rh. mouitd. D.'rd' {ancd 
'r 

725 ulevdion

,nl cnde! { 1525 (Tlble {4). T}e g{erll gi r size ol D vA.ord on rhc rhr4 4lects was

h.lwen ls rhd 5 tt 20 cm CBB hut o. the xloles of e6t f,cin! sl4l it lhor nl to 25 cm and

rhelrrg6lriz4,erolbundonrhelo*erslopodfrhc$oulhfNin8lsPslwhicltwcrcu o3tum

CBH (Fig 5), Thau la.gc sizs Plml! rerc rholo which hl|(l caoal)e{ cuti,g due ro rheir

oooutrrcuininaucarihl.rrdifiulhburiomrdhinlirthctudrh,iflelt.oits.lr',Dr'r.b,/

dr rui. the staturc dr I smNlt sizc rs, The numher or l,l5ns on lhe upt's slops of *t_f.cing

at4a ws vc.y kM ituu nr hish rlriudewl'ilc in rhe srrdnodling .d feing slqd they vee

nnally lhse obvnnEly due to bolh llitude ,n! stst sltecrs. In ,ll the $mmuniriB $.

llr*cnca of a lNrs. numh{r of lrnlirss .nd dl dmost rll sizr clrs Buc!1 uton thc slf

I.rpetualing and highs succario.d 3rdu of {he oh.r.

som. v.ry rrgr sia danr{ ruB nnin'nnly disrinsr.{ d 025 m a lt25 m

.lwltnddtrc to rhr tBene ol $mprn.ivrly blarcr ddeh'0cd nril, At 1025 h crdvdn'n the

ill ogr.phy wa fl .i hut ocly wirh $h. 0.td6 of Frdy dcvllopqj ylil ul 3ugx'rtd o, a

rcw so.ll \taturdl srEcnncns ol D.tr.rrl. ll w6 alsr. dishrhdl rM dn. rr rhe DAdcc of

a ld Gujr huit. Ar 1225 D dt.v.rirn dl b.yond, jus til. rhe s'urh hci.g aqHi, D.r,{r.ora

srdql dwtxln|g du. r, il'icrd'i,'g or rlr pitu TdF shich h: {rddl, x l"wdr lrevd ion on rhis
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T$b a4 Cooud, I.ilit r C.rdc ofDo,&i.a t d 6 * 6.&a doD.

924

t025

1125

1175

,.224

1275

1374

L425

ta75

1523

0.13

o.23

o.11

0.13

o. 09

o.1o

o.50

o.1t

0,10

0.10

o.!2

2.lo

2.24

1,20

1.50

1.20
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2, M'4LLOTUS PHIUPPENSIS

This pllnr occutial tho ricl domina l]osirion lism i|D rrhtrs*nt laver in 7

dihte.r mm$iries (Table 4l ). Ir coverdl lll lhe losd ooarDd h l {uiE on4 hcr.! rhu

pins z'nc vhcru n hn$irdql pd ofrhc undcn(o'.y v.scirri,. lne phm €n wirhsi.nd

d'Biderrhle lnoudt.fshde (Trrp, l92Dafti rcrrdlura hy luc*ds Nltd hui.g.nopPdl ior

licl w{xrl. Duo n) iB inNDily ri r g'rzin! (lhrker, lt5o ir [ ,h tulrtrdy ti)und i! l(zlng

{nd oder v4rcldds, M.rrlllrr.rxA, hasicllly, is a smtll sizql ree hut, when clt down, it

uvcl,)tn $c.hi!k h(shy rann shilh caB l!rs. shades nrd is 
'cponLd 

nor ( rrroq lBscs ro

gtuw benafi ir (Ituup, l92l). Thk n.y eirhF he dft k' dlclopdhy, sh.du etlrt o. horh.

Dolo@ vltuto nn hc tahs nrnn, is r planr ol qnxui d.y drca. Thcy, lhsentre, ocuu0y

didlrcm n,n ovsl4ninB nidh6 aid an ilo.ish w.ll r('terhdr

Ar thohAeorrhc trodhjroii! ast@r M,d|i|inc"!is wb rqrracfiod ht $he

laree si4 spoiim$s duc h lldsq! ro wrt{ i. the evine (Fig,6), They abruflly dsli..d in

dunsttylndsi^rill3?5mel.vdn'nGlhlc45)wher.rhc {dlddn, wnh iishsvytrdtic *6

|tr$ins rh.n'd. B.rrd this clcvurbn th. Dirc zDft sr.dd hlr ir. philippcrlis i\ \nct.nr ol

sh*re. A ra,s. d., Nnd, i,nMl by rh. Jown*rrdrt r$tri"! |rir *Jrc' vr{ I,e\unr rl

M.thilirtt^i nt]n (nly thi.kly fr Dul4sl tulh rho [ank! rnd rhc hed of ll,e sram h(t [ad gnrwn

rnt' larSesize h$hes r cven rtull bcc. Thsphnr, howovcr, s rql docreding whh rhc indase

in elevrtbntill $e n)t.sch€n ar 1350m,
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Tfn|e 45 c,N nity rl|rthnt. vs.lqaloror Ntllldal,hllu8nt u tunh ficitg dqB

550

574

524

6?5

725

925

1024

ro75

1125

r225

L275

0,t5

0, ta

o.12

o,tl
o.t!
o.15

o.10

0.14

0.16

o.10

1,10

4.30

1.20

3.50
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On lho v,ulh.&cing 6pe'l rhu deNity, lrqNen{y aid qnoty covdhge valus

w.re vcry high ar ft. hsc olfio froudaln Rmting th. ravine GNhlu,16). Th€ emp, qr6

vd!6 wc ihc highsr (Fig.t) binllng d the prBgc of vert h.ge size Dhnll. Th6e v.lu6

{dcd d*6ins vith da.tbn .n qFerc while D,vir.oM dl odid kxn, 0lan$ or

crlx'sdl a ltr.ted inuraint. Ho*evcr M./t lzxdir would lequiro hid' JuBny rd cdn'pt

q'vcr valu6 on the hallr ordry rtr r'erqnirl stuims. Vc.y n'q wh'e\ wero rdonlul hetw@n

825 n 8nd 925 n elcvNtun, Thk ene e.s tishlt dcgr4led and dBaql,ith alren Cradiot

rnd litd. s,il {.vc. Alrhough D.rrdra w6 doing vcll M.tlhilipgxrh enld na qer lin

ftrnings fte.e, Adwen l(25 n rnd I175 n ddxtun lhu pcocrual prdslro of mbtuB ftom

th. *{cr fll helpd th. rhre omhuniry tuiburd ol ry-lrrilt{rdr8tu ro incr@. Howdq, r
r2m m lhe dfi snnql dwlndliDs due b rhe oliolll ing eFed Nnd othur bn c Draru.6 of rhe

irlftndk otftig( md Ti ntr vlllUq\. Tht steid ,rs ilrtty:'lxo t?75 r etcv ion.

Bcyond rhis polnt it rsrin sraned lic.asini od enrered the pinezone.r r4(]0 n hur at lbdl
l50O m el*.rion it rsuhd ir! ullr eoto3iqt @plitud€ and gav. in rn D,nlaw, A.tudis

/r{iu,, .nl orhcr udu6r'e, rad{ion ot rhe npts ztrru.
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t ftfc 6 a!'['mnirt drturr w .,''thnnf tld da Nn0ru,lt on a{!h li.int dqs

550

624

745

425

3?5

925

x025

112t

1l?5

1275

1325

1475

o.t3

0,13

o.lt

o.15

o.10

o.d

0.o0

2.10

2.10

6. to

1.!O



i

Fro.t connu.lty .mr!vt.. v. .r.v.llon
.t t|ot6 tt'llte@.L laolrn F.ctngt

ililil
Io..'rr SOr-q...q [: lc.mDr.di

ELE\4TION

-o...lry 
+ F..qu..c, + cr@rt c4.
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Oi $e lrr-tuit .t d ,r.Alt&tEdt llMsl tnm t. lB t| dbt ll00

r .Lrrlon, Tblr lt .lro tL !,l'.. ..obttl ftElt of d! dxr Ooip, l9l). Fm rh. b& ro

&|!l 1025 h .lovd'D th. d{lt, &d li.quwy vdua s4c hlSh poi.tinS !r . Wlo Nnbd

ofph'nrdlftinltduoln|dlt In tt n bl |!. p|r$ *s yMr Dd innt@ r irdLed

bt onrr|liv.lr lnH vd6 or |n. qt dm (tit€ /t?; Flt,l). 0.t{d l@:t m ddrlor

rh. ||.r it{hlqrht nn !tg.u ( t0rlrydd!e1u4*rutt'rhu|'lu!wiurvd,hidl

d&Dy qw{ v.lu$. Ar ftm | 125 n doiM rrE ht'rk m4lee ir$ b thc t Edg ot

Olir htt B $!. q|nnd on tll dd t6rdt r fudd lddlslt qx lltr bIt bctqn |ni

ih. s|u, hlj|l:@ n6 rhiy. qlc rn rft fittM| . tu tne tnd|| nl H.t ttllttttlt, tb
Norrt gover{. vdu6 vlry Dudr lNr!.rd srnhs 

'| 
haahsl tur .l l3?5 n Ccv.tid hr

tE |h. dd |gldl i{rlr In ils$t rl att ow d!. *r rldrl'E ||t (m !fiE



l,16

lr|{! at Oxnmunfry rtihrn6 q .rd{r[ nr MdkrB tltlln*ant 'n 
4rr ti.itrg J.{d

a2g

925

974

t125

t276

1325

1315

1,175

0.15

0.11

o.09

2,10

3. !9
2,50

1.20
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^r.ttet!. 
th pp.^). ln t F.atng)

A;/rx***-4=.,-"o

Nrnq,"..r flco"oov.o"-IDomrry
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,.r.r,liqr.tdt.Nrql or |n. r|it d ntLrc rlqE of il dF |ne t 9d.
t 6 nr nud .u|||tin! . dd s! r !t t&. l-!gy he.g or l4 * of r.vn .l a

0l1|B anl rhc hl'rL ifl4t€rsrs s{..irlly lhc hcl $)lrl 4tr&tl'n. Its !v{{o Slni dzs cl!.3

mr ltnloa0.d cBH.rrh'r'$ Dlrit s r.r!p B 55 s CBH 16 do 4r,rwl on6. r|r

orLn h! *ttF (fl'b t,l) rnld a r tu FGd to dddot ltit I |f$ .it 16'

qually ida rlll|| el s.rc q{M vlq loll 0' itsll
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9. PINUS ROXBURGHII

It h.d .!sFl s $c hdl|| dniltn @ tlsi6 In rll rht ontulB
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(ftNc 
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E sl h ddnJ th' und4lrtt

e.gdrrl'n ttf,'ugh lts lNtgc 4nl'y cos *{lt' ltdl' h' k I dnt[ ngh dd!'d||! dd It dl

i!of lltu(.!sP,l9|D.

On Os [I${cl|[ 4'a fi'!t N,.rdii $tr'tgl 
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rbour E25 m ollvadon rnd

q,v.dl lh! s|l&r nd !ll"lh.t{ (t'il'r'; Fir'9 Mod'tdBl4rrFild*49'.d

nd th. bG. ucto ro2!t m dddr' Th' ${ tt 6h aa'w' &'o 
'nd 

t.ll &v'lq''d al 6e

lr.dhd olotrr&elt ld. MoB'w' tlu' io tns vielnnt of n shd:t( |xln tno' t@ tdbrl v

hdr- mftd..l ln tlE tts s oU lE rs 
'dt 

ardt r|lt rvrh'
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Plrns r.dLu4hii e*rdl tha mild[ md ufikr sl,'p6 dn rll rhe tlrM sncts.

ThouAh ir wls alvi lulr0cq'uurirg, irs.0rs of strvivrl w$ 
'k{ 

(trilam which hiris d r!rl'u'

a hlsct tutuc lir drc DlMr itr this 
'cl|,,n. 

A ld$ nuufur ol pldrs wur. nN chofiul,

lumtdql Nnl poltudsl ltrnidl{lt rh@.r dE llJ@ gini ri@ cil|s a th* lave tuny

doMric ur6 likr rutiry de ,ius or ors (Ch.D!ir) 3tu1 6 hatlgn in $c house sDsru.non.

H$cc r.un$er or gdnr w0.. r(Ntrd in thse sizc rlurs (T$le 17) Als)mMylrrgcks wcrc

fomtt rirh rheir nil(a tot oil Pii6 Budly dry W wh.. rhey ldsu ihcir nih{s in rtich se
rhe n4d i.hrhihtu dc rlk,*d ro e rh.m s tir*xrl. G'd aruing wls acrudly.hrsdl

which tc$rlel in rho rqiucd nunbs ol$c young lpaimens.nd thc dei)rnarn'n ollhe oldcr

ons. Y,nrng s{ i.gr ako gd cdlhal d@ ro hoding by tne hrg0 siz. aniruk rllhrrgh rhuc

whi.h s.vivc n grw sull. Thir i,.y b€ one oa rlE rdru or rlro D6dM ol I lts nu'nh..

of sapltogr though Brih $ire dss norc $u 5.0 cm werc hsror rcor$enteJ, Sreps nu$r he

tNk.n d thb $!re tu incrs$e both the gshimrior lnd srvival rc 
'o 

sNe Aurrfgl, fiom

.rrsninrion h,n rhis {u.



SPECIES DIVDRSTTY

SBide thd tlw eologicd domiunts ofa comNrnirt, which no doubt llraely

dnrr'r rhc cncrtsy (w in rl'e tn,phic g(rps, r lrrgu ntrnrlu o, r e {uia snh mu.I l*

imF'd cevduaare !le, prscor.nd Dlay in0on! n,lc in rltc (inmoniry ss trD. Stoia

divurri(y is lrrgcly r0lared (t' rl'esc dre spsis lnd Dray ri'ntly lt rlc

ntr'nber of \psiB wnh dE (nrl nunhd of individn* (o(lnm, r 9? r ). sncuis divcBny is rel{d

t' d,mounit, dymmiB lilc sdhili(t, pdluctivitt. dnnpdnnr lnl mdu.ny (Pielou, 1966,

I,,r'1., l9?4) a l is ar n!|rflarr afiib(c rorlocri',s trt,or rl'u coN!trrir] r'lriizrri,$ x ir

lffUely Nul ibrc0mpri.g dtuctlrNlchdNuteristics ofrhe commrniria (HNirson, 1959, 1961),

I. rlirau6 rirl'dirturunt gs'lnphilil...$, rhnRt, aspud, n'iln'clnn !r,$ilitr ilx,vc I ihr

dcg@.f hniic inruri4cncc (Psndar.nd aru$iDahc. 1932). Diftrdr saoN, succasn'nal

s|g6 afrlcven snoledzd miy hd Drhu lid(rs alfecring sn4ia divuroity, hut it is ndmally

lok in rho physully oonkolled ind yo!n8 onouDiric! rDJ hig| in rft hn'logi.llly uonrollui

and s$lu cofrhuiiriB (c}lum, r97l). ovcr !tuin! .ulu!u\ speiu\ Jiversir, ttrduh rhe

rern'valol dl lhs ltlahhlc sndiur hur nNlerar. !r@in! i',c.s's!s ir hy,{rloci'U rhc cnsiryrr

rhudo irunl sos!iu\ rln'! 3ivi"g chincd n' 06sr Dlm$ kr rot' trr 1lll'Nr, l96r) Mrn isalv'

iBr.unenral in rduciry thc sFcia divci$iry rhrc{gh nrno-culttrrc as lhcilive4iry is inveBcty

rcl.rql h dominrce (sh.rkar ?, 
"1.,1978).

Steis diversitt ha rwo 6drtr coutrnonrsi rlp sltoia ridrnesr lnd rho

qpirabllily or cvcnnar ((ret's, 1978). The fttrher b rularerl n' rhc Nmt'er ol spcci* in !
q'mnunily and is usdl !' NmONre ditt rd u,mntrnnie\ ehils rhe lrucr is rhr atF,nionned
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of tnlvu{.lt lhr d. 4.d., shll.Flf,ns tdin ctrat- $* t$ lrt} m otq.ll

i'd.r of dr6tr ad I lidqid.t old. |.orb.lt (O&i, It l). lt h! th..lo$ han u!.d

Sn4L dlvstlty wx lbuld rlondy dn lxtritlvdy qnr.ht d whh il! t$o

@qrd vL .!4i. dtur rd.qtldat Cj'|.sl) nd !t'!dv ud i.a.!tlv dtdd

w|n dairc, d{h!.d @vq. Od. 
'? 

I 5!). 1l4 rF't ln. fMl.g or dr

w*s! (shutd a /1,, t978; &st, 
'950i 

.iir McNaoghn'n, 196l)
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T*|. 5l rddoo.rir d tdd dl€4 *ll b lF @qxrPs l.c tc*lr ri6!d td
eq.h$ilh, 

't 
6. t|'lnt q'nntl6 of dd. 

'[r 
q0.t8.d |. c..ficldr o,lisr

tLEle..lon .n!lysl. !t6 tlven b.ld the t.ble:
atel.rrlohn€{ llqultrbtrltv

(3) (l)

sF.cla Dlv6rltty + o.?a
(D)

D- - O.tB! + 0.390 3 a- 2.31 + 1.535 D

D- -0.16r +0.14? E l- 0.45€+ t.?41 D
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T|blo 52 Vds of d4lty in oEF of dE dlt|i.qr dd d,||mii''r ot rptiq non

A.ldndic-Ysslltfetr

l. ra.Dtha-a{aaturtlr.

EfIq!h-l!!l!S
r. r.llotur-Dorlo..4-Tlr.D.t
2. Plh! a - Doatona..-n Lcw..

c,-Esrlh,frelEr
\. Doltq4.-,!lh^toat.4ME h.tlu
2. |ltlotd-Oodo..4.4[h€-d.
3. PlrU3-Do.td...-rtutst
4. P.lrur-l.rb.rlr-c.Erlut
p- l.rt r..lm
1. L.rlotur-ro.ioDar-1[D6-d.
2. PlmE-rbiloD!..-oxrllE
3, Plflr3-t.lb.rlr-cfolut

433,3
16r.4

6t7.24

t1.2

33.3

34. a

!,52.0
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T.bl. 53 dnshld ooofflcist rt tbq (lrrdxloi bolwtt td{l lpQit dlvdtlty 6)'
D.d.. d.IE G) -d.$ir*illrr o *ll ||illtr (+ gM{e o) &l do!r|@' 

G) of $. dirdi. oaC |E n& ol5d.Is rtdro!.qd@ b st6

cov6rlg. Dorln.ho.
(b) (o)

c6n.!.r aP.chl dlv.rrlty
(s)

- 0.933 - o.429

t5a.2

5a2.aa

913.2

125.6

75S.t1

119.4
1a0.3?
545.1

o,22

4.351
1. 126
o.425

5.525
1.506
0.992

1,22

5.712
2.24O

5.a12

g

E
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Amorythc | | springq'mmuririB,iru,!./, lrlrlt conDunityshowdl rhchishAt

vdluc ol i.drx otdomi. 0c md rhr l('rst v ue dlrtaids divc'aity ( lihlc 54). Evd rhh |ow

vrlk {lrhc {4ia divc.tity w6 
'nostly 

q'ntib ql lrt rl'c crltrirabilhv oD(!Fr.nr: rr'c snd'A

ri!lrnoss val@ w$ rhu l('w6r. Ths rcNs'n for Nll rhk s4tu fu lic in rhcti!t rhat rho qrmmutiiv

h.l('ngqr o tc irdm vegeulio.. th. vars tlowdl ldt)gudly,ilh minot tdhperarure

ircn'rri()n.gc(iiinsse,$'nally, orhcftis.orhn cll'nrric lido$ Emrinsln!rcorles rhesamc.

,,!turft?i /ord is ! pe.dnill plant !tul onw d lilhdl, il rlolrisha well dnosi (' rhe cxcltrsion

ofDrhcr shadc tnxltuing Dlms. Thu asouialeJ hclbr!@trs l,& mav.hinge seasDillv bd mr

much. The @mmunirt $u$ h6 !'dsql though sulcasionll chdnas a has ier.hcn a highcr

.uf,1"riitn,'l{dus r.'nrin'n!unl) i f.' {li f n{uring rFriq\.

'Ihe sao l rquri. .ohntrniry, M'nDly Mdlrd tdrtrlirrr coNntrnilv, tull'Nr

.1/rrld-Mrrru onddnity tur rha !rm. r@'n.

The rciidtilL oomunitis orrupting th€ ltoer slo|les showed rhe high$t

spuliur divrairy 'llry wu'c di snnard i" i rlricr ri"s 
^tr'u

'nio(,hahiralt 
f(r I vrticry ofspdier lo grcw. At dt sme liss gr.?rnr hor€ wN motler.te duc

h rhc sca'cily if srassqs rnd o(ber pdda e nnbu\. l. rhq\u cass sl'di$ richnas rdher rh

qFirahility (Dtrncnr cotihukd Nre ruNnds rhe {tlios tlivorsny

Thde wsc nlil,,wd by rhc u{nmunitie\ ,{cnDting rhc tr,iddl. sh'Pul Thse

ll(lner worc rls' domin{srl hy Plrrr ,I,!ryr1,liom lhe nlc s h

unnna.ariv.ly opln ,lh'*in8 etutrgh 3r.ss .nd dhd lrlatalrlc !Pdi6 n' ourish well aDd Ll

Nni.c( grazing rnimrls. Olher biodc intbrfercncd like curlins rn(l tumberi.s w{c aho vcry

nfunounccl *hitn roy lfgely he rsrx'Gibb tnrasnnpnativdy h,w $riA divcroiry sp4i6

riohnuss lnd qNitrhiliry Nlib( crltrrlly cDntihutd bwrdt rlrctltci!: divs.rirv
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,bl.5.1 Indiq of Div6itr, Drnime.J C{,DMnitv Mluriry r'l {ring vcldrlion
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The cdntrrtriia ocdut rirg all thu k'rer slotd md thar o{lfyirg lhe bwer

m)* sldnc na rhe yuh-frci.e isfdr shieql rhe nNd sfdi6 djvd.siiy.n nvs4.. l. thc

qmnunirid\ occuDin! the suh-f.cing spd rhe uhtih(n'n irrh. {Bie\ riu[n$scomF nenr

wd vsy large a cohtlrdl n, fi€ eqnikhility qnnF'n.Dr *l,ilc io rhu orlror r*{ $t'4rs hoth

!r*i6 rich6 !.d .{uir.hlllly odr.lld.d dfrd cquruy tow{dt rhe spaia divcBltr. Thr

communnis werehilhlydish|lbalhioricdly. Ov6 gradry u.ullql wiftranpling0d tuel vood

c .ruri.r h.d dMalql brh rh. @mnunity a Mll a eil strucrue. As r Nll $e 30ets

divc.sny vilu6 dd{,psl down.

'n'u srmu ru w.s.b$tuel n, rhg lsournl rrwis tlivursny vrh6 ofrhc frll

u'mmtrniri6 6 w.ll (Tablo 55). onlt rhs. valus werc l{'w.r rh th.6c of rtu qrmmuniria

orcopying the srmc sl.Ns in rhc sprin!. Tte ohvi,$ retron *is rhu Lv ntrnrh{ olsNcis! as

wcll a individudls ohhc slleig itr lh. f.ll thu the rFing 5a,D. 6.ns.lly s|lslibg ine s0ei*

nchnas d squitihilny umt ncna urnributeil dmd( qNrlly o rhc specie$ divcruiry.

Wid rcAdrd r' rhc rq$ric vclclati,n dD ft$r commtrnir, wa rhollrdoDin.ted

6'J Annlb low l.rvioe tue ntbn.B lor orhq sD.ci4 h .o(tiy. MDs of thc Jomin.ncc *as

r.Irsd i. thk oie !pei6- A! . r6dt th. goql| qrai6 divsiry rlongeirh ic rwo mmFndts

tunnsl to vrry low N d,m|llrcl ro rho 66od d(tuatic commlniry h shich thedominanc.wG

di$tibutdl pqhdn,nd€ly.@ng all th. {rei6.
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rtL 55 bdt€ ol Dlvoily, Donl @ .!d codDuil, U&rltv of f'll vc3lt'bn

{di rF.i.r "ilvrol| 
rdr

n*r..D no.o t

rq.il.ltl!,l#xdfil0.'!.

,tlr.'Fr E.o t

,|-1..'!r..4
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M-!M & .lnr. l|... hlL dLrllgiidl o.lt 6 |l. bh ol t ir lo..htr

or dlf!@t dd|lloB. At sdr tt. 4!c d.d er $.cn, Orly $! .ld.tbn .llsr dort||cl

nellbrL.h{t ol l|tr! oa.lcL odr. ok lt oB firo ldLa cc ,s d$ l.e H6
.r a..a diltalB In $. e.lu of tF.i: diuty d Ib t$t orqr"*d c{ld h. dbid..l.

Ho{qcr In dl th€ nsrlH, brt of .r.lrg.|(l fill, ilF.q!it hllfty mpon$t $ rlblt d n (.

tnu O. {ei. nB @Frr bd& tb tGl l.cb di@llt t .e ol n

uirlomlty or h. i$ln. orbl. 56 rd 5D.
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. 56 ldltE {r Dlsiry, rrblrc !d Om t ra.urity.aq{|.3v.sdr-{ld!. M{dM

ierrtr

t!ry,'..r.t& n..
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T$L 5? hdl6 ot Dtvdtt, OooirD, .d ClaDtr, li||ur, or f||| vaaaab. oa d. f,rdd*r

qr*<t-. na d r.o I
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CONCI,USIONS

The ats is hEhly distudql ud d.!r.dul dtrc !r hitti' racrdr' M'n is

rhon,ulhty busy in 
'e'novin! 

rht vclctrtion in tuel**tl rhc nn)nrcdenr orasrictrhrrll

land th(ush slNshiry md hurning pdlculArly a highs el.vdions. ln tiNl thBc norntrrns d

lrivscly oqned and rre Dlionql cv€ry ycd lit l[e crldorir)n sf lnel wood which includes

rr\lnhkailrotu, Mtlrrurlhiti t dhmd!iiwolhcrrDolios LlvunPinerarctrotsprqrNnd

are F,li dsl fo. domesric u$. A more seriour nona@ is thu overS.sing hv hurvv ungulttA

wlri.[ not only rcdovs rlt volcrdirtrrcovu bri, rlrotrllr ! 'dtrgclli:crs 
dosn'v ir rn'r ol|kD

dc$ilpnneio.r6n'.b,ditturbitS.rdbtakin!h CoatSrdingis innaniculd' d not'ntial

dmgs tu the y.DnA slPlings rtul olds v.ldati'n dlutllt The nrdb, horh onifqod d'l

sctuh, ae in |iu qn nrn Thcy crhibil umiderrble vdidnln itr lgc clN dGribuion and

sriow |\M regtnsdion. The pine cn't is n.nicul.rly 0{chv *nh l{xt 3u'viv!l rdc 
'td 

i5

tf th| int$rstncs $'ld, tnn.h't, bu cdtuDll*l rlE ['ul vesddion will

tlcrjnhcly u*. I turn t'w ds iman)vun. a(l mry {r tlt. r'lh'wrnu P crnr

Th. l{'wd sltDe\ ol dl rht qtqts *ill he vercl *ith Ddl'ia'd tv'?ra

M.!lon6 philinenli: n/J Juilcla alhorold Mlid wnh tha{e will6e Acadd tnodeio lad

Saseretio tlu tut. bratultenti.At In tddidon lo tae snne stcci$ will nostlv hc codnngl to

rh€difido sldncs only, For ur{nPlethc nonhiit0in! k,ws slolawillstrnN( C'fird 'r"t'
Mtnotu hinotrtana, Debt\eustu tultcltoll. atut MvltM ultl'atu (Table 14) Mosr or rhem

mry a{rin large budrt sizs\ duet,lhd p..valenleolmorc idvotr'rhlu ootdidrns he'c Similarlv
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on.hr l,,wsr dopdd thc snft-lillin! d$ccr clari//turrld, aitrl.N l[, fllntuaitt 1toltu,

Ih4itrlts 
^tu, 

Mt)ktut nrlturut, otr. ftn{tur, hntn).|tnt (tduD,7iz)rhul

tu t dit,Z.orJtlJlld arl^tae{*cimsnrolPr.rr[hun,ilir}illhef(n'ndscdcrod,llover

Od oi dsc O,,fgrtuIt'eu has fte Flcnrhl ro reFf,hcd Nnd orrishd irdicatql hy th. prBrn e

otspsimcns Dfrll Bidh drls lngin! tnD l6s rh 5.0 n' 25.0 un Cihlc l4). The mrin

rw'. rl'd rl'ey $trkl nor dain r@ si2c wd lrrzin! rnrl l"ow:i'r! 6 ihr l rnt is highty

nlld$lc ar y0rtrg rrige. ohs cnvirouEmdl Mndirion{ ro vcry coidrcivu nx ih gnrw$

(Kha., 196l; rnd lioup, l92l), ll th.so bniio idcrr'crcnces cotrtd hu chelkst, rhc ptafi mry

lxc ir'ecr !h,p6 oi rl'e 4l|i|cir! Jstrccr wi , n' ddiri.r r, ,.trft/r, 4/
M.tlilrr@nt. in \tde Ma\t n^ ,rl.016, Zzypht^ tt\tph lo ut Z.rM uta. Strne

xbplitgs lf Z!frthot hnn al4tutn anl OJcttusitkr wd. n\$ cnc ntcrsl otr rir sjot,e. As strch

rh*u [ay it,in ric oih{s at I tdcr (a!e it drc hicGltimar0 is fiiMrhty modi,lcd hy fte

rhscnco |ftrazi"s Iorh$ hiDrio anrdrfuencA.

OD rh. hiddl. str)na of.U rhe ap4rr /,/16 rz xrlrir wr .rnri, rhu doninmr

rcs h(r M./tril,A,1Air, kir'! a rthdc r'tdrnr strcra, [/y irudsc tr, otrtr,t,u, rtrt sizc Md

toririr wirh rhc li'nncr. rr\tnM.( riltrxt *i| re rin rt,0 do,nnrnr

trtulc6torcy shn'h b orh$ plant\ tike B.ftcti tr.itut, Cutislu opu.d, tutprztlu ttka wt.
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